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THE TALENTED YOUTH PROJECT (TYP) MATHEMATICS STUDY WAS DESIGNED AS A
STUDY TO COMPARE THE EFFECTIVENESS OF VARIOUS CURRICULUM PATTERNS
AND PRACTICES IN MATHEMATICS EDUCATION CURRENTLY USED WITH
ACADEMICALLY TALENTED JUNIOR HIGH SCHOOL STUDENTS. THE SAMPLE
CONSISTED OF 51 CLASSES AND 6 MATHEMATICS PROGRAMS. THE
LORGETHORNDIKE VERBAL INTELLIGENCE TEST,. STEP READING TESTS, AND
STER MATHEMATICS TESTS WERE THE MEASURING INSTRUMENTS USED FOR THE
SELECTION OF PUPILS IN THE SPECIAL PROGRESS PR')GRAM. PUPIL RELATED
FACTORS SUCH AS INTERESTS, SOCIOECONOMIC STATUS, ATTITUDES, AND
PUPIL SELF APPRAISALS WERE COLLECTED. THREE BASIC INSTRUCTION
PROGRAMS WERE (1) A"STANDARD° CURRICULUM FOUND IN MOST COMMERCIAL
TEXTBOOKS, (2) THE SCHOOL MATHEMATICS STUDY GROUP (SMSG) CURRICULUM
PRINTED IN "MODEL TEXTBOOK° FORM, AND (3) UNITS FROM THE UNIVERSITY
OF ILLINOIS COMMITEE ON SCHOOL MATHEMATICS (UICSM OR ILLINOIS) THAT
WERE AVAILABLE TO SCHOOLS WHOSE TEACHERS HAD BEEN EXPOSED TO THE
REWIRED INSERVICE TRAINING. THE PROGRAMS SELECTED WERE PRESUMABLY
DIFFERENTIATED ON TWO DIMENSIONS, CONTENTSTANDARD OR
CONTEMPORARYAND TEACHING LEARNING PACE-- ENRICHED OR ACCELERATED.
END OF THE YEAR TEST RESULTS ARE GIVEN AT THE END OF GRADES SEVEN,
EIGHT, AND NINE. ALTHOUGH ACCELERATION RESULTED IN GREATER
ACHIEVEMENT THAN ENRICHMENT, AND THE CONTEMPORARY APPROACH APPEARED
SUPERIOR TO THE STANDARD ONE, IT WAS IN THE COMBINATION OF
ACCELERATION AND CONTEMPORARY CONTENT AND METHODOLOGY THAT THE
GREATEST LEARNING OCCURRED, AT LEAST IN TERMS OF THE CRITERIA SET IN
THIS STUDY. (GC)
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CHAPTER I

Background of the Study

Nathematics teachers and school administrators are perplexed by the choices

available to them in the area of mathematics for the academically talented. The

availability of a number of alternative programs, with no reliable information

as to their value for, the talented populations led to the design of a demonstra-

tion-research project to provide guidelines fur content and procedural selection

in junior high school mathematics.

This project emerged from a study conducted by the Talented Youth Project

of the Horace Mann-Lincoln Institute of School Experimentation in cooperation

with the Cheltenham Township (Pennsylvania) Public Schools. That study involved

an assessment of the effects of varied instructional procedures and content on

the mathematical achievement and attitudes towards mathematics of academically

able junior high school students. In Fall, 1957, incoming seventh graders were

selected for four comparable classes. Students were individually matched on

intelligence, reading and arithmetic achievement, teacher assessment, chrono-

logical age and sex. Fbr the four groups, the average I.Q. was 132-133; mean

reading scores, 9.11 -9.8; mean arithmetic achievement, 9.2-9.3; and teacher

ratings, good-excellent. All four classes were pre-tested on a series of

attitude and achievement measures.

During the first year, one of the Cheltenham classes was accelerated through

a traditional arithmetic program, and, by the end of the year, demonstrated its

readiness for the study of algebra by scores on standardized arithmetic tests

and on a prognostic test in algebra. Two of the groups followed the prescribed

seventh-grade material lout. spent time on a. series of "enrichment" units covering



the History of Numbers, Number Systems, Powers and Their Meaning. The fourth

group served as a control. The following year, the Accelerated class completed

the first year algebra and began the zecond algebra course. One of the Enrich-

ment groups completed eighth-grade arithmetic and continued work on additional

units dealing with Measurement and Statistics, Operation of Computers, Logic

and Topology. The second enrichment group shifted to the University of Illinois

Committee on School Mathematics (Illinois) program and completed Units I and II

and began Unit III. The fourth group continued as a Control, following a stan-

dard eighthagrade mathematics program. In the ninth-grade, the Accelerated

group completed the second year algebra course; the Illinois class completed

Units III, Nand V. The Enriched class had a standard first-year algebra course

with the addition of units titled Laws of Arithmetic, Logic, and Concepts of

Inequality and Equations. Again, the Control class had the first.-year algebra

course commonly taught to students. The senior high programs were later modi-

fied to provide articulation with the junior high school experimental work.

At the end of the junior high three-year period (May 1960), the STEP

Mathematics Test, Fbrm I-A, was administered to all four classes. The publisher's

college freshman norms were used in assessing percentile ranks. In addition, a

24-item teacher made test, consisting of 6 items from each of the four approaches

or programs was administered. On the STEP test, the Accelerated class scored

significantly higher than the Enriched and Control classes (at or beyond the .05

level of confidence). Differences between the Accelerated and the Illinois

classes on this test were not statistically significant. The Illinois class

scored significantly higher than the Control class but did not do significantly

better than the Enriched class. The Enriched group's mean score appeared some-

what higher than that of the Control class, but the difference was not statis-

tically significant. On the teacher -made test, the Accelerated class scored

2



significantly higher than did either the Enriched or the Control groups (beyond

the .05 level of confidence). The Illinois group scored significantly higher

than the Control class. Neither the difference between the Enriched and the

Control classes, nor the differences between the Accelerated and the Illinois

classes, was significant.

The attitude inventory used at the beginning of the seventh grade was re-

vised and readministered. The items on this inventory dealt with such topics

as: Mathematics Impact on Society, Characteristics of the Mathematician, Math-

ematics as a Career, The Nature of Mathematics, Self-Appraisal of Msthematical

Ability and The School's Effectiveness in Teaching Mathematics. The four groups

differed significantly on the nuber of "positive" or "correct" responses given

in some of the categories, but not in others. For most of the six categories,

the order of the scores were similar to tIle pattern observed in the achievement

test -- Accelerated and Illinois groups higher than the other two.

At the conclusion of the three-year Cheltenham study, the data indicated

that acceleration and enrichment were not "opposing" concepts. On the contrary,

acceleration, either through the standard curriculum or through newly developed

curricula, seemed to provide talented students with meaningful and enriching

experiences. Enrichment, on the other hand, seemed to become meaningful only

when the students dealt with more advanced and more difficult concepts.

The Cheltenham Sttdy involved only four classes with a single teacher for

each of the programs. The findings raised many interesting questions which

could not be answenla due to the design restrictions. There were some differ-

ential outcomes in pvgl achievement and attitude, but these might have been

related to the mr.th,.,nat4.as program followed, to teacher variables, or to other

causes. The stet. demonstrated the need for doing something "extra" in mathe-

matics for academically talcnted junior high school students, but it tended to
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be hypothesis- generating more than it did to provide clear directions for

mathematics teachers and administrators. A partial replication which was ini-

tiated a year after the first one started, yielded essentially the same fir dings.

A grant from the United States Office of Education Cooperative Research Program,

together with continued support from the Horace Mann-Lincoln Institute of

School Experimentation, made possible a demonstration.- research undertaking to

assess the relative effectiveness of varied approaches to the teaehing of mathe-

matics to academically talented students with a number of classes for each pro-

gram.

Related Research and Riview
---arigLiiirature

The out-pouring of mathematics curriculum materials during the 1950's

elicited two kinds of responses: one, "wait-and-see" and the other, "any-change-

is-a-good-one." Some educators sought "convincing" evidence before making

changes in their schools. Others mode changes and looked for support for their

choice. Both approaches indicate a need for studies regarding the appropriate-

ness of suggested curriculum revisions (whether based on contemporary mathematical

thought or rearrangement of traditional content), as comparisons between and

among programs are few. This is especially true with respect to programs for the

academically talented.

A thorough search of the literature dealing with mathematics education and

the academically talent.. eceded the initiation of the Cheltenham Study. Much

of the literature is exhortative without serious analysis of the factors involved

in making adequate provisions for the talented. Some consists of surveys of



programs and "promising practices." The body of research and exnerimentstion

is not extensive.

Sys s of Programs and Provisions

McWilliams and Brown (1957) described the provisions for mathematics

education for superior junior high school pupils made in some 80 schools visited

by the senior author. Class and out-of-class activities, special classes,

acceleration, and resource materials were described as illustrative of provisions

found. The findings from extensive surveys of provisions for teaching rapid

learners in junior, senior and four-year high schools were reported by Jewett

and Hull (1954) az.d by Frain (1956). The former surveyed public schools; the

latter, Catholic schools. Multitrack programs and individualized instruction

were described as the most widely used practices but no evaluation was, ade of

the effectiveness of any of the administrative or instructional modifications

included in either publication.

Bryan (1960) prepared a questionnaire to which 124 seventh and eighth

grade teachers of mathematics responded. From an analysis of the responses and

a study of the professional literature, Bryan suggested an accelerated mathematics

program for gifted students which centered around concepts of number, symbolism,

measurement and approximation, statistics and functions. She proposed their

completing the first half of the ninth year by the end of the eighth grade.

Roach (1958) studied the mathematics and science programs for gifted Indiana

secondary school students and found that 95 per cent of the 91 schools which

responded to his questionnaire used enrichment as the chief method of providing

for gifted students. Sixty-seven per cent of the schools practiced homogeneous,

grouping in mathematics for the gifted.
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Other surveys focusing specifically on mathematics programs for the gifted

have been reported by Baumgartner (1953), Brinkmann (1954), and Gordon (1955).

The National Council of Teachers of Mathematics (Cance, 1955) and the National

Education Association's Project in Academically Talented Students (Hlavaty, 1959)

both issued detailed reports on program provisions for mathematics for the

gifted. Both pamphlets contained descriptions of existing courses and proposals

for improvement of programs but included no experimental findings. Blank (1964)

reported a survey concerning content of advanced mathematics curricula.

Enrichment and Acceleration in Mathematics for Talented Junior High School

Students

Curriculum developers suggest two learning "paces" for talented junior

high school students -- acceleration or normal progrees with enrichment. Usually

enrichment is considered an addition to the normal program of studies, a

broadening and deepening of learning experiences. Acceleration, on the other

hand, connotes the movement of students through a program of studies at earlier

years or in less time than average students take. In practice, enrichment in

mathematics usually means additional problems, reports, or reading; while accel-

eration may mean algebra in the eighth grade or an advanced course at the senior

class level. Both approaches are widely used with talented junior high school

students.

A few studies have reported the results of experiments in which gifted

students have been in enriched programs. Lessinger and Seegoe (1956) designed,

tested and evaluated an enriched geometry program for gifted students. Six

enrichment units were developed and taught to an experimental group of able

youngsters in addition to the regular course. The same teacher taught the

regular geometry course without the enrichment units to a control group. The
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experimental class showed a better grasp of the subject matter, acquired greater

understanding of mathematics in general, were able to apply mathematics princi-

ples and insights better, showed more originality and creativity. However, the

experimental group did not do better than the control in assimilating new mathe-

matics materials.

An enrichment program in four classes of 98 selected students was studied by

Long (1958), In two classes, the talented pupils served as group leaders, gave

special reports and projects, and presented new topics and materials. In all

four classes, the same teacher taught the same topics and gave the same assign-

ments and tests. In the two experimental classes which had the enriched program,

both the talented and nontalented group surpassed the control groups in both

achievement and attitude. Dorris (1963) used a specially planned program of

traditional mathematics plus units from contemporary mathematics and found the

program better suited for high ability groups than lower.

Elder (1957) and Devine (1960) described seminars as a means of enriching

mathematics for gifted students at the junior and senior high schools. Alter-

native courses for a twelfth-grade mathematics program for able girls were

developed and. tested by Lawton (1960). A course in mathematical analysis seemed

most desirable on criteria developed by Lawton who incorporated seminar work

and individual projects into the program.

After two years of experience with seventh graders in central New York state

schools Davis (1960) concluded that seventh graders seemed able to learn algebra.

The results of an informal study were reported by Wells (1958) in which the

achievement of capable students in an eighth-grade algebra class was compared with

that of ninth-grade students taking a similar course. The able students achieved

as veil or better than the ninth-grade control class.



Culbertson,(1961) studying an accelerated program in algebra, science,

reading and vocabulary, reported that groups covering a three-year program of

studies in two years were as successful in algebra and reading but somewhat less

successful in science and vocabulary as non-accelerated students, In general,

achievement scores favored acceleration. Lang (1962) assessed pupil achievement

and pupil, parent, teacher and administrator attitudes in accelerated and non-

accelerated classes in a three-year study and found that all measures favored

an accelerated mathematics program. However, a 40% attrition of students over

the three years pointed up problems of initial identification and selection for

accelerated programs. Strand (1962) studied the effects of supplemental in-

struction (15 minutes, twice per week for six weeks) in the form of units on

sets, number bases, and comparison of addition in four different numeration

systems. He found that the experimental group (26 eighth graders) compared

favorably with the control class (15 eighth graders) who spent equal time on

traditional mathematics.

In a study involving 66 eighth-graders and 62 ninth-graders enrolled in a

beginning algebra course, Lawson (1961) found that the eighth-graders achieved

significantly higher scores than did the ninth-grade pupils. All pupils were

academically able. The classes were divided in two on the basis of IA., arith-

metic achievement, and teacher recommendation. There were no significant

differences in achievement gains between the upper and lower ability groups.

From a longitudinal study of the effects of acceleration and enrichment

programs on attitudes of pupils in eighth grade mathematics and ninth grade

algebra, Ray (1961) reported that the attitudes of accelerated students were more

positive than those of students who had participated in enriched courses.

Passow, Goldberg, and Link (1961) reported 0; the end of a three-year experimental

program for gifted junior high school pupils, attitudes toward mathematics in
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general and toward the pupil's own mathematical ability increased more in the

accelerated classes (whether traditional or contemporary) than in classes which

followed a non-accelerated traditional curriculum or even a program "enriched"

by the addition of various units from contemporary mathematics.

Mathematics for the Talented Student

Writers sometimes cause confusion by speaking of mathematics programs for

the academically talented student in the same terms as they do about programs

for the mathematically talented student. "Academically talented" students include

all those who will eventually specialize in the arts, sciences, business, the

various professions, as well as in technology. "Mathematically talented" students

are those academically talented students whose greatest proficiency lies in

mathematics.

The age at which successful mathematicians become engaged in mathematics

varies, but the majority seem to have made their choice early. Lloyd (1953)

referring to a Swiss survey of 93 mathematicaians, relates that all 93 had been

committed to their life's work by the age of 26, all but four of them by the age

of 18, and the vast majority before the age of 15, the age at which students

leave American junior high schools. Little attention is given in the literature

in formulating an operational definition of "mathematically talented." There

appears to be a high, positive relationship between reading ability and success

in mathematics courses. Such success.is, of course: also related to IQ or

general intellectual ability. Certain special qualitites, such as those listed

by Fehr (1954) -- high level abstract thinking, intellectual curiosity: persistent

goal-directed behavior, virtuosity in mathematuzs often gained through individual

study .- are often exhibited by successful mathematics students. While Guilford

(1961) has identified specific components of intelligence which are essential
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for creative work in mathematics, these compo!:nts apparently enter into creative

efforts in other areas of knowledge as well. The identification of the poten-

tially outstanding mathematics student is based on limited information.

Most programs in mathematics for talented students rely heavily upon

identification procedures based on intelligence, reading, mathematical aptitude,

socio-economic status, teacher appraisal, and pupil interest. In his study of

high school seniors, Jordan (3964) found that between 38.91; and 62.4% of the

criterion variance could be explained by IQ and socio-economic status.

Hegstrom (1963) reported that another 16% of the criterion variance may be

accounted for by other variables used in selection such as teacher appraisal,

past 'chievement, pupil interest and mathematical aptitude. Perhaps the re-

stricted range of intelligence, the selection tests, and t7,.e evaluative crit.:r,a

used by Hegstrom account for the small amount of variance he obtained.

Fitzgerald (163) concluded, after studying fifth, seventh, and ninth grade

mathematics students, that "the ability of a child to learn mathematics is a

unique characteristic of the child just as are height, reading skit':., and

chronological age." At the present time there is no simple measure or combination

of measures which will allow wholly reliable prediction of mathematical ability.

In the absence of specific guides, what to teach academically talented stu-

dents after identifying them is still a aifficult decision. Johnson (1953)

suggested that the most Drectical and the easiest thing for schools to do for

academically talented students in mathematics is to make differentiated assign-

ments. Asrignment differentiation may involve additional study, research oppor-

tunitiec or accelerated coverage. Hartung (1953) points out that we have no

evidence that what bright students are taught is "the best for them at their level

of advancement, nor that other students of lower ability could succeed with the

same sort of work."
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There are many questions concerning the appropriateness of the various

current mathematics programs for academically talented students. Klausmeier

(1959) found that 1) retention of material learned is the same for low, high,

and average ability groups if the mathematicil tasks are put at the learner's

achievement level; 2) the within-pupil variance in achievement is the same for

all ability groups; and 3) curriculum programs are typically oriented to average

intellectual groups. Identification of talented students would enhance the

efficiency of acquiring mathematical knowledge by "at least one grade level and

possibly two for high IQ children by the end of the fifth grade."

A variety of practices designed to meet the needs of academically talented

junior high school youngsters are found in the literature. Rudnick (1962) found

that most provide for algebra in grade eight instead of grade nine, with analy-

tics and calculus or statistics taking the place of former senior class offerings.

Neny studies show that algebra in the eighth grade is both possible and practical.

Rosskopf (1958, 1961) does not agree with this type of provision for academically

talented students, maintaining that an emphasis on mathematical structure, pre-

cision of language, work with concepts of equality and inequality, and the

nature of proof are more appropriate learning experiences than traditional

algebra.

Investigatore have explored the possibility of using Joplin-type plans

where ability groups, regardless of chronological age receive instruction to-

gether (Davis and Tracy, 1963); television instruction (Rollins et al, 1963);

grouping procedures (Keaveny, 1959; Cawelti, 1962); and self-instruction designed

to provide enrichment, (Payne 1958). Either no evaluation or inconclusive

evidence has 'peen presented in testing the merits of the various suggestions.

Attitudinal changes have been investigated by Lyda and Morse (1963) and by

Ellingson (1962). Both studies show that change in attitudes toward mathematics
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correlate with achievement and method of instruction. Ellingson reported that

attitude scores were better predictors of performance in mathematics in high

school as measured by the Iowa Tests of Educational Development than teacher

judgment or initial scores from a similar battery of Iowa Tests administered

in the sixth grade.

In studies of various grouping patterns, i.e. homogeneously grouped versus

heterogeneously grouped classes, Mahler (1961), Millhern (1960) and Becker (1963)

found no differences in mathematical achievement, but none of the investigators

noted differentiation in subject-matter content offered students in the various

grouping patterns. As in other studies, grouping pattern has little effect on

the achievement of academically talented youth unless accomnanied by differen-

tiation in content or pace or materials.

Proposals of P more or less specific nature for improving mathematics

Programs for talented students have been advanced by Ahrendt (1953), Fehr (1959),

Glennon (1957), Hartung (1953), Keaveny (1959), Lapino (1956), Lloyd (1953) and

Rees (1953).

ecific Efforts to Provide for the Mathematically Talented: Local Programs,
ummer nstitutes and -TEliars

Two additional types of provisions provide mathematically talented junior

and senior high school youth with experiences beyond those found in the regular

school program. One consists of extra classes outside or after school, Saturday

or evening seminars. These are generally supported locally. The other consists

of summer institutes held on college and university campuses, often encouraged

and supported through funds from the National Science Foundation, private cor-

porations, or foundations. In selecting students for such programs preference

is usually given to those who are finishing the eleventh and twelfth grade. This

criterion for selection stems in part from the fact that college personnel
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employed to teach the courses maybe more confortable with an ace group akin to

regular college students. The usual curricula offerings include set theory,

analysis, symbolic logic, computer mathematics, and mathematical research. In

both types of programs guest lecturers are used.

Relatively few institutions and seminars include jnnior high school students.

Assumption Preparatory School, Worcester, Masser.husetts (Van der Linden, 1962)

and Rollins College, Winter Park, Florida (Wavell, 1962) are two schools which

accept thirteen year old students. During the summers of 1962-4, Teachers

College, Columbia University con:ucted a special summer program for highly

gifted pupils who had completed the sixth grade. A portion of the program each

summer was devoted to work in advanced mathematics.

Two programs open to talented junior high school students were found at

Iowa Teachers College Laboratory School (Nielson, 1959) and at Illinois Normal

State University (Flagg, 1961). The Iowa summer institute for bright ninth

graders offered instruction in set theory, relations and functions, analysis of

the plane, logarithms and slide rule, 11 ear programming, probability and statis-

tics. Illinois Normal made provisions through the academic year as well as in

the summer months for bright junior high school students.

Most school programs emphasize acceleration of students into algebra at the

eighth grade level, and this pattern remains tne predominant one in curriculum

design. When Baker (1962) surveyed the Michigan school systems to determine

which kinds of provisions were being made for the mathematically talented youLg-

sters of junior high school age, only 18% of the schools reported any special pro-

visions at all. However, the 18% of schools which reported special programs

enroll approximately one-third of the State's school population. Thus, at best,

only about one-third of those who might be eligible have a cLance to participate.

BoLh enrichment (Intl acceleration are practiced in the Plichigs
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acceleration into algebra in grade eight the more common procedure.

Studies Involving Contemporary Mathematics Programs

Few studies have been reported which contrast contemporary with traditional

programs. One study compared UICSM with SMSG; three studies contrasted achieve-

ment in UICSM classes with that made in traditional classes; a few have compared

SMSG programs with traditional programs. Several SMSG studies were reported from

evaluations at the Minnesota National Laboratory.

In a study of seventh and eighth trade students who attended SMSG classes

for two years, Ziebarth (1963) found no difference between mean achievement of

SMSG students and that of comparable students who followed traditional programs,

as measured by the "Quantitative Thinking Test" of the Iowa Tests of Educational

Development. However, significant differences in favor of the traditional pro-

gram were obtained on the "Fundamental Operations Test" of the Iowa Every -Pupil

Test of Basic Skills. Kraft (1962) evaluated the achievements of 92 classes,

grades 9-12, using SMSG materials. On test-retest forms of STEP Mathematics the

SMSG students did as well or better than did students nationwide.

No differences in student achievement were found by Shtiff(1962) who compared

pupils who had one year of SMSG with pupils who followed a traditional program.

Using scores from STEP -Mathematics and COOP-Mathematics tests, he also reported

finding no sex differences in achievement and no differences in pupil achievement

attributable. to teacher training, including attendance at summer institutes. In

matched classes using SMSG raterials, some of which had self-selection activities

one or two days per week and others which had no such self-selection activities,

Ebeid (1964) found no differences in achievement between the two groups although

he did note improved attitudes in the experimental classes (self-selection

activities) compared with those of the control classes.



In a study involving 623 pupils in grades five and eight comparing SMSG and

traditional classes, Phelps (1963) found differences on the Dutton Attitude Scale.

Fifth -grade MSG pupils bad better attitudes than their "traditional counterparts;

similar differences were not found at the eighth grade. SMSG program demands

for rigor and precision of language apparently did not have a negative effect on

attitudes toward mathematics. Phelps also found a positive relationship between

SMSG students' achievement scores and scores on measures of ability to think

"creatively." In fact, he found that SMSG students at both grade levels scored

significantly higher than traditional students on a Uses for Things Test (an

instrument which calls for naming as many uses of two common objects as one can

in three minutes). According to Phelps, students with higher IQ's tended to

make higher scores on the "uses" or creativity sub -test.

In a comparison of SMSG and traditional classes from grade seven through

ten, Williams and Shuff (1963) found that when intelligence was held constant,

significant (.05 level) achievement differences on STEP tests favored the SMSG

classes in the tenth grade only. For the eighth grade, scores tended to favor the

traditional students.

Pate (1964) compared transactional patterns in SMSG and traditional classes.

SMSG teachers used a higher proportion of divergent questions, spent more time

elaborating on lessons, and had more interaction with pupils than did traditional

teachers. Traditional teachers used more cognitive-memory operations. However,

ever though there was greater rigidity in the traditional classes, sufficient

freedom existed to. allow for pupil-pupil interaction.

Nelson (1962) studied the effects of varied textbook presentations on the

mathematics achievement of high ability junior high school students (285 seventh

and 460 ninth graders) in 14 schools. One experimental class of each pair used

the SMSG. R text (for college-capable) and the other used the SMSG M text (same
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topics but simplified for slower learners). He found that except for the very

highest achietars, the M texts tended to facilitate learning of mathematics for

all high-ability students.

In seeking evidence concerning SMSG student performance on Educational

Testing Services tests of traditional mathematical skills, Payette (1961) studied

samples of seventh, ninth, tenth, eleventh and twelfth grade pupils both in SMSG

and in traditional classes. On the basis of various analyses performed, he

found that: 1) "students exposed to conventional mathematics have neither a pro-

nounced nor a consistent advantage over students exposed to SMSG mathematics with

respect to the learning of traditional mathematical skill;" 2) with respect to

developed mathematical ability beyond that developed in traditional programs,

"SMSG showed consistent extensions of developed mathematical ability;" and 3)

that students at all levels of aptitude "can learn considerable segments of

SMSG. materials."

Rosenblum (1961) evaluating achievement in SMSG classes at the Minnesota

National Laboratory, found that with ability. level held constant, SMSG students

did as well as other students. In seventh grade evaluations, SMSG pupils in

seven of thirteen classes scored significantly higher on post-tests than their

peers in traditional programs. Four other SMSG. classes scored higher, but not

significantly higher, than their control classes. The two control classes with

higher means than their SMSG counterparts were not statistically different from

the weans of the two SMSG classes. However, differences in scores on retention

tests between SMSG and "traditional" pupils were not significant, although SMSG

mean class scores still remained higher. Comparisons done at the Minnesota

National Laboratory in grades other than seventh grade were inconclusive, although

SMSG student performance generally was higher than traditional student performance.

16



When the achievement scores of the top 20% of seventh grade students in

SMSG and non -SMSG classes were compared by Mikkelson (1961) no differences were

found between the groups in achievement as measured by both STEP and California

Arithmetic Reasoning and Arithmetic Fundamental tests.

Loman (1961) studied the effectiveness of UICSM algebra and traditional

algebra curricula with two middle -track ninth -grade classes of a three-track

program. A statistically significant difference in favor of the UICSM group was

obtained in the upper one-third ability level on the tests of understanding of

basic mathematical concepts. No real differences were found at the middle or

lower-third of intellignece. Nor were there any apparent differences in achieve-

ment of mathematical ability at any level of intelligence,

In comparing the achievement of approximately 1700 superior pupils in

UICSM first year algebra classes with 700 pupils in °Lraditional" first year

algebra classes, Tatsuoka and Easley (1963) found that pupils in both UICSM

eighth- and ninth-grade classes performed significantly better on Cooperative

Algebra Test (Elementary) Forms T., X and Y. These tests measure traditional

mathematical content. Since pupil aptitude was not the same for all groups in

the study, an analysis of covariance was performed which equated all pupils'

scholastic ability as measured by Differential Aptitude - Verbal Reasoning and

Differential Aptitude - numerical Ability. Both UICSM groups performed signifi-

cantly better than non-UICSM pupils. When Tatsuoka and Easley compared eighth

grade mean achievement with ninth grade means, they found eighth grade pupils

did significantly better than ninth grade pupils, where both groups had studied

UICSM materials. After removing the higher-scoring eighth grade sample, the

ninth grade UICSM scores were Still significantly higher than ninth grade

traditional scores. The investigators concluded that UICSM material was adequate

in preparing superior students to cope not only with UICSM tests but also with
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conventional tests.

In another UICSM investigation Tatsuoka and Comley (1964), using a matched-

pairs design, compared the achievement of UICSM first year algebra students with

non-UICSM first year algebra students in the Inglewood, California schools. The

Cooperative Elementary Algebra Test and the Cooperative Algebra I Test were used

to assess "superior" pupil achievement in both eighth- and ninth-grade algebra

classes in the study. Pupil-related variable considered in the covariate analysis

of the two criterion scores were pupil assessments on SCAT-Verbal, SCAT-Quanti-

tative, California A1gebra Aptitude Test, STEP-Mathematics, and pupil sex.

Teacher ratings made by a teacher's principal were also included in the analysis.

Although UICSM student means were higher than those of the controls, the adjusted

means which took into consideration all variables used in the analysis, were not

significantly different. However, when the teacher rating score was excluded

from the analysis, the UICSM means were significantly higher than the control

group means. Tatsuoka and Comley suggested that the superior performance of

UICSM pupils may be due to superior teachers.

In Conclusion

From the number of reports issuing from schOol systems, it is evident that

more and more effort is being made to provide for able students in mathematics.

The questions of what should be the nature of mathematics for the talented and

what kind of special provisions should be made have not been adequately explored

experimentally at any educational level. Nhat research has been done is quite

limited, often testing one modification against a traditional program for a

brief time. The Cheltenham Study compared several approaches over a three-Tear

period. However, only one teacher and one class followed each pattern. This

present study field tested larger numbers of students and teachers with more
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varied approaches to the mathematics programs for talented junior high school

pupils.

Purpose of the Study

The two purposes of this demonstration-research study were:

1. To assess differential outcomes of various approaches to teaching

mathematics to academically talented junior high schools.

2. To develop guidelines for content and procedural selection in junior

high school mathematics.

19



CHAPTER II

Design of the Study

The Talented Youth Project (TYP) Mathematics Study was designed as a four-

year, nine-months study to compare the effectiveness of various curriculum

patterns and practices in mathematics education currently used with academically

talented students in junior high schools. From the many programs available in

1961, only a few of the most widely used and apparently intrinsically different

were included. The study did not purport to assess all mathematics programs

available to school systems.

Initiation of the Stud-

In September 1961, more than 100 questionnaires asking for information

about classes, school organization and mathematics programs were sent to all .

members of the Metropolitan School Study Council, to other selected schools in

the metropolitan New York area and to two systems in the Philadelphia area which

had indicated interest in or had reported special provisions in mathematics for

academically talented students at the junior high school level.

The questionnaire asked for information about (1) the number of incoming

seventh graders for 1962-63 who might meet the criteria of IQ 120 or higher and

two or 'Imre years acceleration in reading and mathematics achievement; (2) the

kinds of mathematics programs presently used (including UICSM, SMf0, algebra in

the eighth grade, etc.); (3) the number of teachers trained for special mathe-

matics programs (including summer institutes); present provisions for inciervice

training; and (1) interest in exploring further the possibilities for cooperating
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in the study. A letter describing the project accompanied the questionnaire.

Those school systems which indicated an interest were invited to a meeting

to discuss the project. Twenty-eight school systems sent one or more representa-

tives to a meeting at which the project was explained in detail, the alternative

kinds of programs presented and the requirements for participation made clear.

Each school system which expressed willingness to participate was asked to make

a firm commitment to keep classes intact, as far as possible, for the full three

years and to keep these classes in the same curriculum pattern or course of study

fer the duration of the study. The school representatives were asked to indicate

the kind of mathematics classes they would be willing to organize for September

1962 and to discuss this with the school administrators. In some instances, the

investigators visited schools to discuss cooperatica with staff and administrators.

By July 1962, 20 school systems had committed themselves to furnish at least

43 classes. This number was increased by the fall to a total of 25 school systems,

35 schools, and 51 classes.

The Program Variables

Three basic programs of instruction were selected: 1) a "standard" curricu

lum found in most commercial textbooks, 2) the School Mathematics Study Group

(SMSG) curriculum printed in "model textbook" form, and 3) units from the

University of Illinois Committee on School Mathematics (UICSM or Illinois) which

were available to schools whose teachers had been exposed to the required in-

service training. Adequate materials were available in all three of these basic

curricula for students to pursue during the subsequent years of high school; all

three basic programs were adaptable to modification for gifted population by

acceleration or by enrichment. Each of the three programs was distinguishable
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either by its inherent content, the age of students at whom the content was

aimed, or the teaching methodology implicitly or explicitly involved. For

example, UICSM's First Course, intended for average ninth grade students,

encourages as the teaching method a type of discovery called "non-verbal .

awareness." To a lesser degree, this approach is present in the SMSG materials

and is absent from most commercial textbooks written before 1957.

The program variables are presented in Table 244,

Table 2-1

Program Variables in the TYP Mathematics Study

Teacher-Learning Paces

Content Enriched Accelerated

Standard Standard-Enriched Standard-Accelerated

Contemporary SMSG-Normal SMSG-Accelerated

UICSM-8
UICSM -7

The programs selected were presumably differentiated on two dimensions:

content -- standard or contemporary -- and by teaching-learning pace--enriched

or accelerated. Thus, each cell in the design could be identified by both the

content and the teaching - learning pace used.

The terms in Table 2.4 are used as follows:

Standard - refers to programs which utilize mathematical content found

in textbooks prior to 1957, characterized by an emphasis on arithmetic processes

and social application problems in Grades 7 and 8 and a course in elementary

algebra taught by the demonstrative method at Grade 9.
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Contemeaary. applies to course materiels developed by special

committees or commissions since 1952 for the purpose of updating, mathematical

content and improving teaching methodology. These are programs usually referred

to as "new" mathematics,

Norolial . refers to a teaching-learning pace which limits presentation

of material designed for a grade level to that grade level. For example, in

seventh grade no eighth or ninth grade material would be included for any

student. However, it allows for the addition of material outside the standard

sequence or more intensive study of some aspects of the material.

Accelerated refers to a teachingmlearning pace which allows for

either 1) moving through a given sequence in less time than usual, e.g.,

completing two years' work it, one year or 2) beginning a given sequence at a

grade level lower than the one for which the material was intended, e.g. starting

alsebra in grade sevea or eight instead of grade nine.

Ettrichm-Int - refers either to content outside the regular sequence

added to the standard textbook work, as in the Standard Enriched Program, or

to depth study of particular aspects of the standard sequence, as in the

SNSG-Normal Program.
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ReisFiz. o f the Programs

a. Standard-Enriched Program In the first two years, these classes followed

the content found in moat commercial textbooks for seventh and eighth grade

arithmetic, respectively, and in grade nine, went on to first year algebra.

The courses were "enriched" by the addition of four units in seventh grade,

four in eighth, and three in ninth. The nature of the enrichment units can

be illustrated by the four taught in the seventh grade:

Unit I. The Beginning of Numbers -- an historical overview of man's

development of systems for counting; number:. systems whose base is other than

ten; games such as "Nim" or making "nomographs" for calculating in base five

and base two, to develop concepts of numeration system structure.

Unit II. Introduction to Mathematical Structure commutative, associa-

tive and distributive properties of numbers using addition and multiplication

operations; identity elements for addition and multiplication; proofs of number

statements using the basic principles of number operations as axioms; modular

arithmetic; the property of closure.

Unit III. Exploration and Instruction aim prime and composite numbers;

divisibility rules for 2, 3, 4, 5, 9 and 10; factorization - greatest common

divisor and least common. multiple.

Unit IV. Mensuration number intervals and significant numbers; rounding,

rounding errors and relative errors.

b. StandarAccelerated Program In the first year these classes completed

the standard seventh and eighth grade content, omitting eighth grade material

which duplicated or reviewed seventh grade topics. This allowed teachers time

to present "directed" or signed numbers and their four mathematical operations

(addition, subtraction, multiplication and division), as well as the solution



of linear equations with one and two unknowns. All content was derived from

standard, ccrnmercial textbooks and no "enrichment" units were added. All of

these cla';ses completed the first year of algebra in the eighth grade. At this

point, problems in articulation with the high school program resulted in some

of the classes continuing into plane geometry and one class into second-year

algebra (as originally intended). A number of classes were forced to withdraw

from the study entirely.

c. SMSG-Normal -- These classes followed the SMSG materials as 0...4-:.sented in

the available texts, proceeding at the pace intended by the authors. This

program emphasizes a "spiraling" technique of presentation of its content rather

than a particular methodology of teaching. Seventh and eighth grade SMSG mater-

ials contain elements of the entire junior and senior high school sequence;

the role of definition, abstract conetps, precision in vocabulary, and experi-

mentation in mathematical thought. Thus, the content for grades seven and eight

contains a sound, intuitive basis for later algebra and geometry courses.

SMSG content for the junior high school years parallels the material related to

the properties and principles of numeration systems in UICSM Units I, II and

III. However, SMSG extends its coverage of numeration systems beyond the

systems of real numbers and their isomorphic relation to arithmetic numbers.

Through a study of systems whose bases are other than ten, the natural or

counting numbers, the rational numbers, and modular arithmetic, students observe,

the students observe, generalize, and use the principles and properties of the

real numbers. In addition, and more extensively than UIUM, SMSG texts present

topics in metric and non-metric geometry.
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d. SHSGeAccelerated emp These classes were accelerated through the standard

SHSG Program. In the course of the three junior high school years, the students

covered a four year sequence. They were exposed to such topics as negative

numbers, number sentences, the solution of equations with one and two unknowns,

congruency of triangles, Pythagorean property of right triangles, selected

topics from solid geometry, measurement of volume and surfaca areas, decimal

system of numeration, scientific notation, the use of exponents, permutations,

combinations and basic probability theory.

e. UICSM4 -4. This program, designed for average ninth graders, was begun two

years earlier than normal. In general, the program stresses a "discovery" method,

and much time and attention was devoted to exploring differences between number

and numeral, developing the essential principles which govern the operations cf

arithmetic numbers, and using new descriptive language to express mathematical

ideas in order to help students acquire the concepts and manipolattve skills

necessary for the further study of mathematics. The classes in this program

completed Units I, II, III, IV, VII, and V.

f. UICSM-8 These classes followed essentially the same program as did the

SMSG-Accelerated during the seventh grade. They then began the ninth grade

UICSM Program in eighth grade -- a year earlier than is normal and completed

Units I, II, III, IV.
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A Suramar of Differences and Similarities Among Programs.

Some content was common to all the programs, especially in the area if

number concepts and the four fundamental arithmetic operations. However,

while both standard courses emphasized "social utility" of mathematics, the

contemporary marses (MSC and ' UICSM) emphasized the "structure" of mathematics.

Both contemporary courses gave instruction, although to varying degrees, in both

metric and non- metric geometry using language derived from set theory; the two

standard courses paid less attention to language precision and pupils proceeded

directly to solve problems based on algorithms or models found in their

textbooks.

UICSM program content, using a "non-verbal awareness method of discovery",

differed in teaching methodology from the others. Although Standard-Enriched

units included basic ideas covered in the SMSG and UICSM texts, the depth of

presentation, the number and variety of experiences afforded pupils, and the

time pupils spent studying them were considerably less.

Material available to teachers for assistance in classroom presentation

varied. SMSG teachers had extensive materials upon which to rely; UICSM

teachers had inserts in their e!ittions of the textbooks which served as teacher

aids. In addition, most of them had participated in the extended training

program at the University of Illinois. Standard-Enriched teachers only had

outlines and sample problems for their "enrichment" units; Standard-Accelerated

teachers relied solely on their texts, experience and training,
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Population Selection

In order to minimize individual teacher effect, at least five classes

were sought for each of the six programs. The number of teachers and classes

actually participating at the start of the study are shown by program in

Table 2-2. Some teachers taught two classes; but no teacher taught in tore

than one kind of program.

Table 2.2

Number of School Systems, Schools,
Teachers, .and -Classea in Each of Six Mathematics Programs

at the Beginning Of the Stddy

NO. of No. of No. of NO. of
Program Systems Schools Teachers Classes

Standardftriched 2 7 10 14

Standard - Accelerated 7 7 8 10

SMSG-Normal 4 5 7 8

SMSGeAccelerated 6 6 6 6

UICSM ° 4 6 7 8

UICSM4 2 4 5 5

Total 25 35 43 51

41.1111=11111.1111.111MMIIIIIIIMIIINIPINIMMIIMPIMMINIMPOININOMMIIIMML AmpowasseIrslar0111111111Rimemwris

V SMSG- Accelerated and UICS144,8 'Teachers had in-service courses
together during the first year since both groups were pursuing
comparable programs for the seventh grade.

Nine in-service meetings were conducted during the spring semester before

the study began. Some teachers attended only one session; others, two in-service

sessions. At these sessions, the study was explained and the appropriate

mathematics programs were discussed, including examination of materials, content,

techniques and sequence. In.service meetings were continued throughout the
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study with a total of 25 sessions during the seventh grade, 23 during the

eighth grade, and 10.during the ninth grade.

The purpose of the in- service pl:ogram was twofold: 1) to insure that

teachers understood what was expected of them in teaching the content prescribed

for their particular program by instructing them is mathematical content and

method and 2) to coordinate certain administrative details such as maintaining

the teaching- learning pace desired and developing teacher made tests.

The following consultants taught in the in-service courses:

Standard Enriched: Leonard Simon - Curriculum Consultant in Mathematics for

the Bureau of Curriculum Research, New York City Public Schools. Dr. Simon

had served as instructor in several National Science Foundation summer institutes

and had consulted with writing groups at Eugene, Oregon. He wrote or selected

the enrichment units for the program and instructed the teachers in their use.

SMSG-Normal and SMSG Accelerated (UICSM -8, Grade 7): arryRuderman

Chairman of the Mathematics Department at Hunter College High School, New York

City, and Director of.the SMSG film series. Dr, Ruderman was actively involved

in shaping the SMSG Program.

UICSM-8 (in Grades 8 & 9) and UICSM7: Arnold Peterson - 'Chairman of the

Mathematics Department. at the Pascack Valley Regional High School, New Jersey.

Mr. Peterson was actively involved with the UICSM prograb, serving both as one

of the writers and as an instructor in UICSM curriculum at the University of

Illinois and at Wayne State University.

Standard Accelerated: Miriam Goldbers and A. Harry Passow, Research

Associates, and Robert D. Neill and John P. Downes (both Mathematics majors),,

Research Assistants, at the Horace Mann-Lincoln Institute.
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Criteria for Selection of

As indicated earlier, the selection of pupils involved the following:

1) intelligence test scores, 2) reading achievement, and 3) manematics achieve.

ment. To be included in the study, pupils had to have a minimum IQ of 120 as

measured by the .....g........ceVeri.......z.......)alIrLorea.Thorndilitellience Test, and reading and mathe-

matics achievement scores at least one-anda-half years above grade placement

as measured by the STEP Tests, Form 3, at the end of Grade 6. Students whose

converted STEP - Reading and STEP-Mathematics scores fell at or above the fiftieth

percentile on the basis of eighth grade norms were eligible.

Approximately 2,500 sixth grade students in all the participating schools

other than New York City were tested in the Spring of 1962.'The total of

7,785 tests 4dministered included 2,556 ......61Lorelmaa2na!iLEVallame

Tests, 2,387 S_ TEP Reading Tests, and 2,389 STEP Mathematics Tests. The New York

City pupils, who were selected from those who qualified for the three-year

Special Progress Program, were not "pre - tested" until they were enrolled in

their seventh grade Special Progress classes the following Fall. The selected

population totaled 1,520 students. Normal attrition reduced to 1 477 the

number of pupils who completed the seventh grade. The number of classes and

the number of pupils participating in each of the six programs at the end of

the seventh grade (June, 1963) is given in Table 2-3.

During the first year (seventh grade) some students were added to the

experimental classes by their schools. Where possible, complete pre-test data

were gathered on these pupils. Only where data were available to indicate

that they met:all the criteria we.,:e these students included in the analyses.
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Table 2-3

Means and Standard Deviations of Initial Scores on Lora-
Thorndike Verbal lute iliaence Test, STEP-Readir and .§TEP-Mathe.

mattes Tests of Pupils Who Completed Grade 7 in
Each of Six Mathematics Programs.

vilmONIONgleafelmmigagg,goziosI.01111M1111111111111111101111N1101111111111110111111MMIMPENIIINW

Mans and Standard Deviations for Tests

L-T IQ STEP-Reading STEP -Math

Programs
No. of
Classes

No. of
Pupil Mean S.D. Mean S.D. Mean

Standard - Enriched 14 465 125.72 9.43 49.92 6.02 29.60

Standard - Accelerated 10 279 132.63. 8.78 52.09 6.11 32.97

SMSGNormal 8 213 131.87 9.06 52.26 5.61 32.88

SMSG4tccelerated 6 165 133.64 7.34 53.28 5.15 33.30

UICSM4 8 212 130.64 8.13 51.27 5.71 32.36

UICSM -7 5 143 130.70 7.40 52.20 5.73 32.17

Total 51 1477 129.92 9.14 51.46 5.92 31.78

la,
5.67

5.37

5.53

4.70

5.96

5.34

5.68

Although the average scores on the intelligence, reading and mathematics

tests in each of the six programs fell within the expected ranges, individual

class means differed both across all six programs and within each program.

The mean verbal intelligence score as measured by the Lorge-Thorndike Verbal

Intelligence Test, for the population was 129.92. Program means ranged frdm

IQ 125.72 in the Standard-Enriched Program to IQ 133.64 in the SMSG-Accelerated

Program. After combining the SMSG-Accelerated classes and the UICSM4 classes

since both were following the same program in the seventh grade, the range of

program IQ means extended from 125.72 to 132.63. For the seventh grade analyses

the SMSG-Aecelersted and UICSM -8 classes were treated as a single "program."
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Using raw scores, the mean reading achievement, as measured by STEP.Realkag,

Form 3A, for the total population was 51.46, a score which placed a pupil within

the 85-96 percentile band on eighth grade norms. The lowest classroom mean raw

score for reading, 40.00, placed a pupil in the 5342 percentile band on eighth

made norms.

The mean raw score in arithmetic for the total population, as measured by

STEP- Mathematics, Form 3A, was 31.78. This score fell within the 84-93 percentile

)and of eighth grade norms. The lowest classroom mean score of 29.60 fell within

the 50-74 percentile band in the eighth grade table of norms.

As pointed out earlier, pupils in the Standard-Enriched Program from New

Nmdk City Special Progress Classes were "pre-tested" in the Fall of 1962, after

:hey had been enrolled in their classes. Presumably, they had already met similar

riteria for selection for the SP Classes. It was too late then to adjust classes

and, consequently, mean scores for the Standard-Enriched classes were lower than

he means for other classes. One classroom mean fell below IQ 120, and seven

)thers fell below IQ 127. However, the reading achievement and the arithmetic

achievement means in these classes were above the lower limit required by the

selection criteria.

)ther Initial Assessment Procedures

Since other pupil-related factors such as interests, socio-economic status,

attitudes, and pupil appraisals of their own abilities were believed to affect

achievement, personal and background data were collected using the following

instruments developed by the TYP staff:
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2uestionnaire on Mathematics is a revision of an attitude inventory

adapted for use in the Cheltenham Study. The sixtyNeight items in the inven-

tory fall into six categories of attitudes: I) the impact of mathematics on

society, II) characteristics of mathematicians, III) mathematics as a career,

IV) the nature of mathematics, V) mathematical ability and interest, and VI)

school effectiveness in teaching mathematics.

Personal Data Inventory asked the pupil for information about his

parents' education and employment, his activities outside of school, his

educational and professional aspirations, his likes and dislikes in school

subjects and activities. In addition, a 25 item self-appraisal instrument

was included. Information from the Personal Data Inventory, was used to assign

each pupil a socio-economic status rating based on the Hamburger scale.

The self-appraisal measure was developed by Goldberg, and a test-retest relialb'
3

bility coefficient of .78 was reported. V

The !questionnaire on Mathematics, and the self-appraisal instrument

were zeadministered at the end of ninth grade as part of the post-testing

program.

Means and standard deviations for pre-test variables other than IQ,

Reading and Math are presented by program in Table 2-4.

The Questionnaire was adapted from an attitude scale by Hugh Allen, Jr.,
" Attitudes of Certain Hi :h School Seniors Toward Scientific Careers, New York:

Bureau of Publications, Teachers College, Columbia University, 1959, pp 47-50.)
A reliability study of the ueE.mlnaireo.............22.....nMatimatics based on the responses

of about 100 seniors in Cheltenham and 300 seniors in Kentucky secondary
schools, produced split half reliabilities of the order of .45 for Categories
I, II, III, IV, and VI. For Category V and for the Total Score, higher
coefficients (.77 for Category V and .74 for Total Score) were obtained.
Validity checks in the Kentucky sample (using comparisons of teacher assessment
score with Total Score and Category V score) were .60.

2 Martin Hamburger, "A Revised Occupational Scale for Rating Socio-economic
Class," a scale developed in the Career Patterns Study, Horace Mann-Lincoln
Institute of School Experimentation, Teachers College, Columbia University,
May, 1957 (unpublished).

3 Miriam L. Goldberg, "A Threeiiyear Experimental Program at De Witt Clinton.
V High School to Help Bright Underachievers," multa, New York City Board

of Education, 1959. pp. 5 -35.
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Table 2.4

Means and Standard Deviations of Selected Prelest Variables

For Pupils Who Completed Grade 7 in Each of

Six Mathematics Programs.

PreaTest Variables
Total Attitudes
Attitudes Toward Appraisal
Taward Own Math Father's Self..

No. of No. of Math Experiences 2E1...ttall921. bbi.....2..Ibl.....-
arola armaels~itPrk%grMIS Classes Pupils Mean S.D. Mean S.D. Mean S.D. Mean S.D.

9.72Std..Enr. 14 465 38.65 9.58 11.59 4.51 3.42 1.42 47.88

Std. Accel. 10 279 40.06 8.79 12.22 1.32 2.88 1.32 50.29

VSG-Normal 8 213 38.46 9.27 11.09 4.19 2.94 1.33 50.83

SMSG.Accel. 6 165 39.21 1D.26 11.78 4.50 2.77 1.49 51.83

UICSM..8 8 212 37.61 8.90 10.98 4.25 2.50 1.30 51.70

UICSM4 5 143 36.51 9.54 10.59 4.38 2.52 1.49 52.00

Total 51 1477 38.58 9.40 11.47 9.34 2.96 1.43 50.15

.10.54

9.59

9.80

10.04

9.81

10.07

For the total population, the average pupil age was 12 years. Attitudes

towards mathematics were slightly positive, suggesting generally favorable

arithmetic experiences in the elementary-grades. On the whole, students came

from upper middle claim families as judged by an index which considered the

father's occupation, education, and income. Most mothers were not employed

outside the home. Although fathers held more undergraduate and graduate degrees

than mothers, differences in the educational level of the parents were not very

great.

Both boys and girls aspired to a college education and to employment

at a level higher than their parents'. Pupils reported that they spent 8 hours

per week on homework, wished for 66% of their school work to contain hard-core
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academic subjects, and wanted the other 347. spread among classes or activities

in music, art, home economics, shop, dramatics, study, library, clubs, and lunch,

If allowed to plan their awn school schedules, pupils stated a preference for

5 hours of mathematics instruction per week or approximately one-sixth of their

total school time.

Pupil activities outside of school included free reading, music and dancing

lessons, scouting, art school, sports, and hobbies. On the average, pupils

spent approximately 6 hours each week on free reading, 2% hours on music activi-

ties, and more than 2 hours on other activities.

Pupil attitudes toward their own abilities were generally positive. Given

choice of vary good, mod, fair, mu, and very poor, pupils considered their

mathematics ability 51....od; however, they rated their ability to meet and to accept

responsibility for themselves and others as 291s. However, in viewtng their

intellectual abilities (i.e. thinking clearly, solving problems, expressing ideas,

seeking knowledge eagerly and exercising judment) pupils rated themselves from

jell to very good. Pupils saw themselves as socially competent and rated their

self-confidence, decision- making ability, social adaptability and perseverance

as good to very good.

Assessment of Moil Achievement Across Programs

To compare the mathematics achievement of groups of pupils exposed to

different content required special tests. Tests based on traditional mathematical

content could not adequately assess the achievement of pupils in contewporary

programs and vice versa. Therefore, for each of the three years, the Educational

Testing Service (ETS), Princeton, New Jersey, constructed two kinds of achievement

examinations: 1) a measure of developed mathematical ability which was relative!,

independent of the specific content of any program and 2) a measure of mathe-

matical attainment which included wore or less equal representation of the

35



material taught in each of the programs. In addition to the two ETS tests,

teachers and consultants in each program developed end-of-year examinations

(referred to as the Teacher-Made Tests) which measured the specific content

taught in a given program during the year. Two of the three criterion meastms:

the Develop.ati..........AbilftedMatlemay.TesLM-11 and the cross-program Mathematics

Achievement Testt.231:III, were used in assessing pupil performance both across-

programs and vithht- p?ogram. The Teacher -Made Tests were analyzed only within

each program.

Both ETS examinations were field tested in January, 1962, in classes of

gifted seventh, eighth, and ninth grade students who were at that time partici

peeing in programs of the same type as those included in the study. The ninth

grade sample bad been in the same course of study for three years; the eighth

grade students, for two years; and the seventh grade students were in their

first year of a program. Alternate forms of both tests were administered to

600 pupils in the three grade levels. Split half reliability for ETS I was .60;

for ETS-II, .72.

The three forms of the _______p____Lth....t1..c1141....tTests1WSIIDeveloedMema each

contained 30 items which assessed the ability to perceive quantitative relation-

ships, apply definitions and agreements to problem solving, perform various

mathematical operations, and conceptualize spatial relationships. No validation

data are available, and the teat items are still under security.

Each of the three Mathematics Achievement Tests (ETS -II contained 40

items drawn in sets of six to eight items from the specific content of each of

the various programs taught in the TYP study. Thus, each pupil's achievement

was measured by his ability to solve problems derived from content which he had

been taught as well as his ability to solve problems derived from content other

than his own. Analyses were performed for the total scores as well as for each
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of the sub-test scores. No validation data are available, and test items are

still under security.

The Teacher-Made Tests examined the achievement of pupils in content specifm

ically taught to them in their classes. Items were distributed proportionately

among topics according to weights decided upon by the teacher3. At the end of

the seventh year, except for Standard-Enriched pupils, each student took a two-

part, 60-item examination composed by the consultants to the particular program

from questions submitted by the participating teachers. Standard-Enriched pupils

took a one-part, 34-item examination. In all cases only the first twenty-five

questions answered by a pupil on a part-test constituted his score for that part

of the test. Correct responses from the two parts were averaged, and a single

score was assigned to each pupil from the results. No validation data were

obtained; however, it is assumed that the tests constituted valid measures since

all teachers were in agreement as to the areas to be tested and the percentage

of the test which would be devoted to any one area. Before averaging the

scores on Parts I and II and considering a single score for purposes of analysis,

a coefficient of reliability was computed using a split-half formula.

At the end of eighth and ninth grades, the Teacher-Made Tests were uniform

in length. Each test was made up of 25 items and administered to the pupils in

each of the programs, at a single sitting.

Re easion of Pu it Raw Scores at the End of the Seventh Grade

Since pupil ability, social status, attitudes toward mathematics and self-

ratings stores on tests used for pupil selection varied from classroom to class-

room within and among the six mathematics programs, raw scores on the criterion

measures could not be relied upon to assess the differential effects of the

various programs. Seven variables were selected as theoretically relevant to

pupil achievement and were included in a multiple regression equation.
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a
Residual scores were then used in the analysis V which had the effect of con-

trolling for some of the individual pupil variability. The seven pupil attri-

butes selected for the regression equation were: (1) intelligence as measured

by thelege-Thorudike Verbal Intelligence Test, (2) initial reading achievement

obtained from scores on theP4DRSTE (3) initial arithmetic achievement

as measured by the STEtaathematics Test, (4) attitudes toward mathematics, as

measured by the total score of the Questionnaire on Mathematics (5) attitudes

toward one's own ability and interest in mathematics (Category V of the

Questionnaire), (6) socio-economic status, using the Ramberger scale, and

(7) pupil assessment of his own abilities, from the 25 item self- rating scale.

Tables 2-3 and 2-4 present the means and standard deviationa of the seven bide

pendent variables by program. Table , Appendix , prements the means and

standard deviations for all 34 pupil attributes measured at the outset of the

study and Tables 3.6 3a, Appendix 131, presents an intercorrelational matrix of

the 34 pupil attributes.

Regression data for each test for each year of the study were obtained

using the ISK 7094 Computer programmed for the Harvard Statistical Laboratory

Ultimate Regression routine. A alai specification of independent, dependent

non-enterable variables produced an output which listed for each equation:

(a) the number of observations, (b) the number of variables in the basic correla-

tion matrix from which the equation was selected, (c) the Multiple R, (d) the

R2 corrected for degrees of freedom, (e) the constants, (f) the beta weights,

(g) the partial regression coefficients, (b) the corrected scores, (i) the

a Analyses of residual scores rather than covariance analyses were used
Because there was no computer program available for as analysis which required
seven co- variates and unequal replications in the cells.
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residual scores and (j) the percentage of error. For ETS-I and ETS-II regression

was based on the total population. For th2 Teacher -Made Tests, regression analyses

were performed within program.

In summary, the testing program consisted of the following:

Preaest

Losse-Thorndike Verbal Inte lit ence Test

STEP - Reading. Form 3
STEP Mathematics, Form 3
questionnaire on :Mathematics (Attitude Inventory)
Personal Data Invent

End of Seventh Grade

ETS-I Develo d Mathematical Abilit Test Form LTM Part I
ETS-II Mathematics Achievement Test Form LIM Part II
Teacher-Made Tests

End of Eighth grade

ETS-I o Devel..ed Mathematical Abilit Test Form-.1014 Part .1
ETS.II ft Mathematics Achievement Teat Form KW Part II
Teacher-Made Tests

End of Ninth Grade

ETS-I Developed Mathematical Ability Test, Form NTK Part I
ETS-II Mathematics Achievement Test, Form NTH Part II
Teacher -Made Tests
Questionnaire on Mathematics

Self-Rating Scale (from Personal Data Inventory)

The initial population and class organization were pretty well maintained

during the seventh and eighth grades. At the beginning of seventh grade there

were 1526 students involved. By the end of the seventh grade, the number on whom

complete data were available had dropped to 1477, mostly due to student transiency.

By the beginning of eighth grade, two of the 14 Standard-Enriched classes dropped

out. Over the summerstftere was additional attrition, so that 1356 pupils were

left. To this, 34 students (fully qualified) were added, bringing the total

number to 1390. There was additional loss during the eighth grade year so that
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complete data were available at the end of the year for 7271 pupils in 49

classes.

However, between eighth and ninth grades, problems arose which caused

major lasses in classes, programs and students. A change in the New York

State syllabus which represented a shift in content emphasis from what had

previously been regarded as "standard" resulted in the less of some standard

accelerated classes. Other classes moved into a geometry program instead of

second year algebra as anticipated. In addition, Flans to transfer intact

three classes from junior high eighth grade to two four-year regional high

schools failed to materialize when the building program lagged. These classes

could not be kept intact and had to be withdrawn from the study. By the end

of ninth grade, the number of classes had dropped to 37 and the number of

students participating in the final testing program had dwindled to 905, with

complete and usable data for all three years available on 868.

Treatment of the Data

At the end of each of the three years of the study, analyses were made

of both raw and residual scores on the two ETS tests across and within programs

and of the Teacher-Made Tests within programs. The data for each year were treated

indepenlently without regard to pupil status at the end of the preceding year.

Only the initial data on intelligence, reading, arithmetic, attitudes toward

mathematics, socio-economic status and self-rating on abilities were considered

each year and included in the multiple regression analyses for each test -

yielding sets of residual scores - which were then analyzed. To derive some .

measure f:f the degree to wAch controlling for init:n1 pupil status affected

class stinding on the various teats, rank order correlations were performed

between class means on raw and residual scores.
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In addition to the total scores on the three instruments, sub-scores

from the ETS-II tests were also analyzed across and within programs. These

analyses provided a measure of the degree to which particular programs were

more or less instrumental in enabling pupils to apply what they had been

taught to content to which they had not been directly exposed.

Finally, to derive an estimate of achievement over the three year period

a longitudinal ranking procedure was applied to individual residual scores for

each ETS test each year and the summed pupil ranks across years and across

both ETS tests were subjected to a Chi square analysis across programs.

The effects of the several programs on attitudes toward mathematics and

on self-rating of abilities were assessed through analyses of covariance of

ninth grade scores with seventh grade scores as the covariate.

Hypotheses Tested in the TYP Study

1. Rapid sequential progress through a mathematics program is more effective

than plans which provide either intermitten enrichment units even when these are

of an advanced nature or a depth study of normally paced sequential material.

Accelerated sequential programs will result in (a) greater general mathematical

competence, (b) greater ability to apply knowledge to unfamiliar mathematical

materials, and (C, more positive attitudes toward mathematics, than will be

true of the other approaches.

2. Programs which deal with contemporary mathematical content and methodology

will result in greater gains in (a) general mathematical competence, (b) ability

to apply knowledge to unfamiliar mathematical materials and (c) more positive

attitudes toward math than will be true for programs which follow a standard

sequence, regardless of pace.



CHAPTER III

Results at the End of Grade Seven.

In the fall of 1962, the pupils who had been selected the previous

spring entered the seventh grade and the TY16Mathematics Study began its

three year junior high school classroom phase. At the beginning of the

seventh grade, there were 51 classes and six mathematics prograois. Since

the UICSM -8 and SMSG-Accelerated classes followed essentially the same content

during the year, they were treated as part of a single program for purposes

of in service training, item selection for ETS II, and for some of the analyses.

The number of pupils at the beginning of the year was L520. However, complete,

usable data at the end of seventh grade were available for 1477 pupils. Since

some of the teachers taught more than one of the 51 classes, only 43 teachers

were involved. A total of 25 in-service training sessions was conducted during

this year ranging from three for thetTICS44and Standard - Accelerated teachers

to six for the SHSGmliOrmal teachers. The UICSM"8 and SMSGe.Accelerated teachers

met together for four sessions and the Standard-Enriched for five. (See

Table 2-3.)

End of Year Results

Te Testing Proiram

DeD.............1...............Levelmsdledatiematicalabifitekaat (EMIL a 30 -item' instrument,

drew its items from a pool developed for measuring the mathematical ability of

eleventh grade students. Thus, the items were generally more difficult than

would normally be found in a seventh grade test.



The Mathematics Achievement Test_(ETSmII), a 40item instrument, (eight

items drawn from each of the five programs) was designed to measure achievement

in the content taught pupils in a specific program and to assess pupil ability

to solve problems derived from content taught in other programs. According to

the specifications of the teat, a pupil was expected to.do better on the eight

items derived from content taught him than on the remaining items. Correct

responses to the "oubsofftcontent" items represented a measure of the pupil's

ability to apply concepts learned in his program to the solution of problems

dealing with content to which he had not been directly exposed. This test

yielded a total score and five sub- scores for each pupil..

Teacher-Made Tests were developed by the teachers and consultants of each

program. Except for the Standard Enriched test, which consisted of 34 items and

was administered in a single sitting, the seventh grade Teacher-Made Tests were

composed of two parts of 30 items each and administered in two sittings. In all

programs, pupils were instructed to answer any 25 items on each part and only

the first 25 responses were scored. For those pupils who took the two-part

tests, scores were averaged and each pupil was given a single score.

Statistical Treatment of the Data

Raw scores on the three criterion measures were subjected to a multiple

regression analysis to control for the seven independent variables discussed

in Chapter II: IQ, Reading:Arithmetic, Attitudes toward Mathematics, Attitude

Toward Own Mathematical Performance, SES, and SelbwRating on Abilities.

Regression of scores on the two cross «program tests (ETS4 and Znal) vas

based on the total population, For the ,TMT's, regression analyses were performed

separately for each program. Table B1, Appendix B, presents the regression

analysis data for ETS-I ands for all programs combined. Tables .B -2 and

B-2a, Appendix B, present the regression analyses for each part of the TMT's

by program. To arrive at a single residual TMT score for each pupil in those

programs which took two parts, the residuals from the two parts of the test



re averaged.

Ideally, the data should have been analyzed by an hierarchial nested design,

e. pupils within classqs and classes within programs. Since the number of

ipils as well as the number of classes in the five programs was unequal,

onested design could appropriately be used, Hence, for ETS-I and ETS-II

parate one-way analyses of variance were performed on both raw and residual

!ores to assess differential outcomes among as well as within each of the

me programs. For the TMT's, the analyses were within program only.

Contrasts among means were made by the Scheffe technique (at the .05 level)

rich allows unlimited comparisons among means with unequal N's. In addition

comparing individual program means, the following clusters of programs were

ntrasted throughout the analyses:

Accelerated vs. Enriched - SMSG-Accelerated + UICSN.8, UICSM-7 and Standard

Accelerated vs. SMSG.,Normal and

Standard-Enriched

Contemporary vs. Standard - SMSG-Accelerated, SMSGNormall UICEM-8 and

UICSM-7 vs. Standard-Accelerated and

Standard-Enriched

re Developed Mathematical Abilities Test_(ETS-I):

Table 3-1 presents means and standard deviations of both raw and residual

:ores for each program on ETS-I. A one-way analysis of variance of raw scores

waled significant differences among the five mathematics programs. (Table 3-2)

ntrasts between the individual program means and among program clusters found

rat pupils enrolled in SMSG-Accelerated, SMSG-Normal, UICSM -7, and Standard..

:celerated Programs scored significantly higher than pupils in the Standard-

iriched Classes. No other differences among programs were found. Cluster

ntrasts revealed that accelerated pupils (SMSC- Accelerated, Standard Accelerat"

4 JICSM-7) did significantly better than enriched pupils (SMSG-Normal and
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Table 3 -1

Means and Standard Deviations of the Raw and
Residual Scores on the Developed Mathematjç],
Abilities Test ET ) dt the End of Grade 7.

Proran

Standard Enriched

Stetisdard Accelerated

SMSG- Noraal

(SMS(' Accelerated +'\
UICSM8

UICSM'7

total

Raw Scores es Residuals
N Mean S, D. Mean S. D:

465 12.71 3.75 0.736 3.25

279 15.03 3.93 .0.148 3.55

213 15.24 4.30 0.265 3.53

377 15.83 3.91 0.778 3.31

143 15.00 4.01 0.233 3.28

1477 14.5 4.14 0.000 3.36
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Table 3-2

Analysis of Variance of Raw Scores on the Developed Mathematical
Abilities Test of Punils in Five MatheiginTWograms

at the End of the Seventh Grade

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 2,384 4 596.00 37.88 0

Within Groins 23,156 1472 15.73

TOTAL 25,530 1476

Scheffe Tests

PROGRAM 1 2 3 4 5
.._......,..

1 STD-ENR -2.32 1 -.253 0 -3.12 N., -2.29 0

2 STD,ACC

3 SMSG-N

4 SMSG -ACC

& UICSM-8

5 uicsm-7

Enriched vs. Accelerated = -1.90\7

Standard vs. Contemporary = -1.92

Significant at or beyond the .05 level.
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Table 3-3

Analysis of Variance of the Residual Scores on the Developed Mathe-
matical Abilities Test of Pupils in Five Mathematics Programs

at the End of Grade Seven

SOURCE OF SUNS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 509.39 4 124.85 3.1.3.4 N7

Within Groups 16,480.67 1472 11.20

TOTAL 16,990.06 1476

Scheffe Tests

PROGRAM 1 2 3 4 5

1 STD-ENR -1.00 -1.51 ,

2 STD -ACC

3 SMSG -N

SMSG.ACC
WICSM-8

5 acsm-7

Enriched vs. Accelerated = a. IL

Standard vs. Contemporary = -1.04

Eft Significant at or beyond the .05 level.
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Standard-Enriched); and pupils in contemporary mathematics programs (SIIKSG and

UICSM) did better than pupils in standard classes (Standard.Accelerated and

Standard-Enriched).

When the residual scores were analyzed (See Table 3-3) across programs,

the obtained F-ratio was again significant beyond the .05 level. However,

when initial pupil status was held constant, contrasts among program and

cluster means found that the Standard-Ehriched Program fell significantly below

only the two SMSC-Programs and pupils in the contemporary- program cluster did

significantly better than those in the standard-program cluster. No other

comparisons reached significance.

The two highest (SMSG.Accelerated+UICSM.8 and SRN - Normal) and the lowest

(Standard Enriched) retained the same rank position on the residual as on the

raw scores. However, Standard Accelerated and UICSM e7 changed places with the

latter moving up from 4th to 3rd place.

The Mathematics Achievement Test (* $.I :

Table 3 -4 presents the means and standard deviations of raw and residual

scores on ETS-II. The analysis of the raw scores by program yielded a signifi.

cant F ratio.(See Table 3-5.)

Table 3-4

Means and Standard Deviations of the Mathematics Achievement
Test (ETS-II) Raw and Residual Scores for Pupils in Five Mahe.

matics Programs at the End a Grade 7.

Raw Scores Residuals
Program N Mean S.D. Mean S.D...

Standard Enriched 465 13.12 4.00

Standard Accelerated 279 16.16 3.10

SMSG-Vormal 213 16.77 4.89

SMSG-Accelerated 377 18.44 4.36
& UICSM.8

UICSM.7

.

Total

-1.446

-0.513

0.379

1.901

3.50

3.67

3.84

3.72

143 16.36 3.78 0.182 3.81

1477 15.89 4.70 0.000 3.67



Table 3-5

Analysis of Variance or the Raw Scores on the Mhthenatics Achievement
Test (ETS-II) for Pupils in Five Nhthematrarriagrais at .the

grid of Grade Seven,

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES d.f. SQUARES F

Among Means 87501 4 2075.25 83.66

Within Groups 36,509 1472 24.80

TOTAL 44,810 1476

Scheffe Tests

PROGRAM 1 2 3 4 5

1 STD-ENR -3.04 -3.65 -5.32 v -3.24

2 STD-ACC -2.28 0

3 SISG-N -1.67

SICG-ACC
83 UICS11-8

5 UICSM-7

Enriched vs. Accelerated

Standard vs. Contemporary 1101.0

-3.00

-3.29

2.08

0 Significant at or beyond the .05 level.
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Sinble 3.6

Analysis of Variance of the Residual Scores on the Mathematics
Achievement Test(HTS-II) for Pupils in Five Mathemati7MOiRis

at tie End of Grade Seven,

SOURCE OP SUMS OF
VARIANCE SQUARES d.f.

EST. MEAN
SQUARES

Among Means 2,442.85 4 610.71 47.34. 0

Within Groups 18,992.18 1472 : 12.90

TOTAL 21,435.03 1476

PROGRAM

1 STD-ENE

2 STD-ACC

3 st4SG-N

4 SMSG-ACC
& UIC24.8

4 UICSM -7

Scheffe Tests

1 2

-.93

3

-1.82 N9

4

-3.35

-2.41

-1.52

Enriched vs. Accelerated =

Standard vs. Contemporary = -2.21

1.72

Significant at or beyond the .05 level.
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Contrasts among program and cluster means, found that the SMSG-Accelerated

and UICSI -8 pupils scored significantly higher than the pupils in the other

four programs; and SMSG- Normal, UICSM-7 and Standard-Accelerated pupils did

better than the Standard-Enriched pupils, but the three higher-scoring programs

did not differ significantly from each other.

Cluster contrasts revealed that accelerated pupils did better than enriched

pupils and those in contemporary programs did better than their counterparts in

the standard programs.

ETS-II - Residual Scores. Analyses of pupil residual scores on the Mathe-

matics Achievement Test across programs also yielded a significant F ratio.

(See Table 3-6). Contrasts among residual program means showed that pupils

in the SMSG-Accelerated program scored significantly higher than pupils in the

other four programs, while those in the Standard Enriched performed signifi-

cantly lower than pupils in all other programs. No significant differences

were found among the SMSG-Normal, UICSM-7, and Standard-Accelerated programs.

Cluster contrasts found the accelerated programs superior to the enriched and

the contemporary superior to the standard.

All programs retained the same rank position on both raw and residual

scores.

Sub-Test Analyses, ETS-II - Raw Scores. Each of the five sub-tests of which

the Mathematics Achievement Test was composed included eight items. Each

sub-test was constructed from the course of study of one of the programs in the

study and was intended to test the material most characteristic of and

particularly emphasized in each program.

Table 3-7 presents the raw score means, ranks and standard deviations for

each program on each of the five sub-tests. Logically, each program should
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have scored higher on its own sub-test than on any other and each should have

had a hIgher mean on its own eight items than on any other set of eight.

However, this was not the case. Inspection of the cells along the diagonal of

the table (marked with a t) indicates that neither of these two conditions was

consistently met. The scores in the "own" cells were not necessarily the highest

either for the row (program) nor for the column (sub-test). Inspection of the

rows found that the Standard Enriched pupils were the only ones to achieve their

highest score on their own sub-test; in all the other programs, pupils.did

better on sub-tests other than their own. Actually, all groups, except SMSG-

Accelerated, did best on the Standard Enriched sub-test and SMSG-Accelerated

pupils received their highest scores on the SMSG-Normal sub-test. Inspection of

the columns found that only on Sub-tests IV and V were the highest scores

achieved by the pupils in the programs on which the tests were based. SMSG-

Accelerated ranked first on Sub-test IV (however, UICSM-8, for whom Sub-test IV

was equally appropriate did not rank 2nd.) and UICSM-7 ranked first on Sub-

test V. Thus, on every sub-test except V, SMSG-Accelerated or UICSM-8 held

first rank.

Analyses of variance of each of the sub-tests across the six program groups

yielded significant F ratios in every case. (See Tables 8-4a through B-4e in

Appendix B.)

On Sub-test I each of the other five programs aid significantly better

than Standard Enriched from whose course of study the test was constructed. In

addition, UICSM-8 exceeded Standard Accelerated, SMSG-Normal and UICSM-7. Both

cluster contrasts were significant. The contemporary and the accelerated pro-

grams exceeded their counterparts. On Sub-test II, scores for the first five

groups differed little and each did significantly better than UICSM-7. Thus,

the pupils studying first year UICSM mathematics were least able to cope with
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the accelerated standard material. Neither of the cluster contrasts reached

significance. On Sub-test III (derived from the SMSG-Normal course of study)

twelve of the fifteen program contrasts reached significance. SMSG-Accelerated

exceeded each of the other five programs whereas Standard Enriched fell below

each of the others. Only the contrast between Standard Accelerated and

UICSM-7, SMSG-Normal and UICSM-8; and UICSM-7 and UICSM-8 were not significant.

Both cluster contrasts were significant with the accelerated and the

contemporary higher than the enriched and the standard, respectively.

On Sub-test IV (based on SMSGAccelerated materials) eleven of the fifteen

program contrasts reached significance as did both cluster contrasts. SMSG-

Accelerated, UICSM-8 and UICSM-7 each exceeded both standard programs and

SMSG-Normal. In addition, both Standard Accelerated and SMSG-Normal had higher

mean scores than Standard Enriched. The accelerated cluster exceeded. the

enriched; the contemporary exceeded the standard.

On Sub-test V (developed from the UICSM-7 course of study) the UICSM-7

pupils on the average scored significantly higher than pupils in each of the

other programs. Standard Enriched fell significantly below each of the other

programs. As on the other sub-tests, the accelerated and the contemporary

programs exceeded their counterparts.

SummarZ. On the basis of the raw score sub-test analyses, there was no

consistent relationship between membership in a particular program and scores

on the sub-test ostensibly derived from the.material of that program. The

sub-tests apparently differed in inherent difficulty, since all pupils, regard-

less of program, scored consistently higher on some, such as I and III than they

did on IV or V.

In all cases but Standard Enriched, program means were higher on out-of-

program sub-tests than on sub-tests derived from the program. These findings



raise serious questions about the validity of the test for measuring cross-

content competence. However, to the extent that the test sampled from the

several different courses, the pupils in the SMSG-Accelerated and UICSM-8

classes (all of whom studied comparable material) were generally better able

to handle the varied content than were the pupils in the other programs. When

the ranks were summed across the five sub-tests for each program, SMSG-

Accelerated had a sum of ranks of 27; UICSM-8 a sum of 24; UICSM-7 and SIMG-

Normal, 17 and 16.5 respectively; Standard Accelerated, 14.5 and Standard

Enriched, 6.
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Sat-lest Analyses - ETSII - Residual Scores. The extent to which the

vgxam differences observed in the raw score analyses were due to differences

'pupil ability or attitudes can be seen from the analyses of residual

ores. Table 3-8 presents program means, ranks and standard deviations for

th of the five sub- tests. Actually, the status of the three accelerated

ternorary programs remained virtually uncharged, since each of the three

tained the same position on both raw and residual score rank-orders. There

ire some shifts among the other three program?. In no case was there a shift

more than one place in the rank order.

Analyses of variance performed on each of the sub-tests across programs

Aided significant F ratios in each case. (See Tables B-5a B-5e, Appendix B)
a

at of the program contrasts which were significant in the raw score analyses,

so reached significance in the residual analyses.

On Sub -rest I (Standard Enriched) Standard Enriched w.s exceeded by

:andard Accelerated, SMSG-Accelerated and UIC.21-8, and the latter exceeded

1 other program groups, as well.

On Sub -test II (Standard Accelerated) UICSM -8 exceeded both Standard

vgrams and UICSM7 fell significantly below all others.

On Subtest III (EME(.4 Normal) both SMSG progmls ar nsLqi4 exceeded both

andard programs; and SMA-Accelerated exceeded SMSG-Normal and both UICSM

.ograms.

On Sub-test IV (ENSG-Accelerated and UICSM-8) SMSG-Accelerated, UICSM -8

4 UICSM-7 each exceeded Standard Enriched, Standard Accelerated and SMSG-Normal.

On Sub-test V -UICSMF.7, exceeded each of the other programs. In addition,

andard Enriched fell significantly below all others.

Cluster analyses found the accelerated significantly superior to the

riche programs on Sub-tests I, IV and V and the coLtemporary significantly

peTior to the staniard on Sub-tests I, III, IV and V.
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Aboomar7. In general, analyses of residual sub-test means of the six

programs resulted in little change from the observed raw score differences.

Rank order correlations between raw and residual means for each of the sub-tests

found perfect agreement on Sub-test V; .99 on Sub-test TV and .94 on Sub-tests

I, II and III. Controlling for pupil ability cad attitudes did little to change

the relative status of the six program groups on the five aub-tests. The

content to which pupils were exposed continued to be a sigaiiicant factor in

sub-test performance. It appears that the combined SMSG-Accelerated and

UICSM-8 program was more effective in preparing pupils to deal with a wide array

of mathematical problems than was any of the other programs, while pupils in

the two standard programs neither achieved mastery of their own content nor

developed the general concepts necessary to tackle the mathematics taught in

the other programs.
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Analyses

Both the raw and residual scores for each of the criterion measures were

analyzed by class within program. Rank order correlations were compui.ed between

raw and residual class means on each measure. On both ETS-I and ETS-II, intra-

program differences between highest and lowest cless tended to be greater than

differences between highest and lowest scoring program. However, the within-

program exceeded the among- program variances only in the case of the SMSG-

Normal Program on both tests and the SMSG-Accelerated on ETS-I. None of these

differences was significant.

ETS-I Raw Scores. Analyses of variance across classes yielded significant

F ratios for all but the UICSM4 program.(See Tables 3-9 through 3-14 and

3-9a through 3-14a). The latter was also more homogeneous with respect to class

means than were the other programs (greatest class mean difference was 2.2 and

the among-class variance 33.15) although pupil variability was aboat as great as

for all other programs (within-group variance 15.56)... The range of class means

was greatest in the UICSM-8 program where the greatest class mean difference was

5.7 and the among-class variance was 112.65. The pupil variability was the

lowest for all programs (within-group variance 12.70).

ETS-I - Residual Scorns. Differences between highest and lowest class

means decreased considerably when residual scores were analyzed. (See Tables

3-15 through 3-20). Neither in the SMSG-Normal nor in the UICSM-7 programs

did analyses of variance across classes yield significant F ratios. (See

Tables 3-15a through 3-20a) The greatest differences between highest and

lowest class means were in the Standard Accelerated (4.6) and in the UICSH -8

(4.4) programs; the diffel-2nces for the remaining progmls were between 2.2 and

2.5 points. The greatest variance among means was found in the combined
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Ttible 3-9

Means, Ranks and Standard Deviations of ETS.I Raw Scores
for Classes in the Standard Enriched Program

at the End of Grade Seven

Class

1

2

3

4

5

6

7

8

9

lo

11

12

13

14

N !ban

26 13.27

31 12.65

36 13.14

33 13.67

42 12.83

44 13.41

42 12.70

31 10.87

37 11.70

28 13.68

24 14.29

27 12.52

32 11.53

32 12.06

Rank S.D.

10 2.91

6 4.18

9 4.87

12 3.46

8 3.81

11 3,91

7 4.17

1 3.53

3 3.36

13 3.96

14 3.89

5 3.03

2 2487

4 2.51

Table 3.9ft

Analysis of Variance of ETS -I Raw Scores for Classes
in the Standarritiached Program

at the End of Grade Seven

SOURCE OP SUNS OP EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 354.79 13 27.29 2.00 f

Within Grows 616(417 451 13.66

TOTAL 6514.96 464

Significant at or beyond the .05 level.
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Table 3-10

Means, Ranks and Standard Deviations of ETS-I Raw Scores for Classes
in the Standard Accelerated Program

at the End of Grade Seven

Class N Mean Rank S.D.

1 33 15.00 7 4.53

2 27 14.37 2 3.83

3 3o 15.27 8 4.04

4 3o 17.67 lo 3.74

5 26 13.31 1 3.74

6 24 15.50 9 2.92

7 3o 14.67 405 4.23

8 23 14.96 6 3.82

9 24 14.67 4.5 3.34

lo 32 14.63 3 3.12

Table 3-10a

Analysis of Variance of ETS-I Dot Scores for Classes
in the StandardMierated Program

at the Rod of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 316.94 9 35.22 2.38 0

Within Groups 3982.83 269 14.81

TOTAL 4299.77 278

Significant at or beyond the .05 level.
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Table 3-11

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG-Normal Program

at the End of Grade Seven.

Class N Mean Rank S.D.

1 30 14.43 3 3.95

2 24 12.54 1 3.94

3 30 13.03 2 3.62

4 24 15.96 6 3.87

5 23 15.74 5 3.95

6 24 15.54 4 4.39

7 30 16.57 7 3.80

8 28 17.36 8 5.57

Table 3-11a

Analysis of Variance of ETS-I Raw Scores for Classes
in the SM.Normal Program
at the End of Grade Seven

SOURCE OF SUNS OF
VARIANCE SQUARES

Among Means

Within Groups

TOTAL

df
ESTO MEAN
SQUARES

537.05 7 76.72 4.39 0

3579.44 205 17,46

4116.49 212

Significant at or beyond the .05 level.



Table 3-12

Means, Ranke and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG-Accelerated Program

at the End of Grade Seven.

Class N Mean

1 27 17.70

2 31 14.97

3 26 18.00

4 28 18.07

5 22 15.36

6 31 14.19

Table 3-12a

Rank S.D.

4 3.11

2 3.96

5 3.42

6 3.09

3 3.81

1 5.33

Analysis of Variance of ETS-I Raw Scores for Classes
in the SMSG-Accelerated Program

at the End of Grade Seven

SOURCE OF SUMS OF
VARIANCE SQUARSS d.f.

EST. MEAN
SQUARES

Among Means 427.94 5 85.59 5.6o

Within Groups 2430.39 159 15.28

TOTAL 2858.33 164

V Significant at or beyond the .05 level.
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Table 3-13

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the UICSM-8 Program

at the End of Grade Seven

Class N Mean Rank S.D.

3 3.77

1 2.86

7 3.50

2 3.61

8 3,75

6 3.95

5 3.22

4 3.65

1 29 14.52

2 23 11.78

3 24 17.25

4 27 12.63

5 25 17.44

6 26 16.73

7 29 16.17

8 29 15.96

Table 3-13a

Analysis of Variance of ETS-T Raw Scores for Classes
in the UICSM-8 Program

at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 788.55 7 112.65 8.87

Within Groups 2590.33 204 12.70

TOTAL 3378.88 211

Significant at or beyond the .05 level.



Table '5-14

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the UICSM-7 Program

at the End of Grade Seven

Class N

1 28

2 29

3 25

4 31

5 30

Mean Rank S.D.

14.96 3 4.46

13.93 2 4.03

13.80 1 4.4o

16,10 5 3e26

15.93 4 3.59

Table 3-14a

Analysis of Variance of ETS-I Raw Scores for Classes
in the UICSM-T Program

at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 132.60 4 33.15 2.13

Within Groups 2147.40 138 15.56

TOTAL 2280.00 142
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Table 3-15

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the Standard Enriched Program

at the End of Grade Seven

Class N Man Rank S.D.

10 2.89

4 3.59

14 3.37

9 3.31

8 3.25

2 3.07

7 . 2.91

12 3.15

13 3.34

5 2.90

11 3.42

3 2.66

1 2.57

6 2.65

1 29 -0.5339

2 31 -1.3330

3 36 0.6225

4 33 -0.5686

5 42 -0.9168

6 44 -1.4917

7 42 -0.9238

8 31 0.2003

9 37 0.4855

10 28 -1.2550

11 24 -0.0578

12 27 -1.4399

13 32 -1.8650

14 32 -1.1556

Table 3-15a

An4ysis of Variance of ETS-I Residual Mores
for Classes in Standard-Rnriched Program

at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES P

...

Among Means 268.24 13 20.63 2.000

Within Groups 4640.48 451. 10.29

TOTAL 4908.72 464

f Significant at or beyond the .05 level,
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Table 3-16

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the Standard Accelerated Program

at the End of Grade Seven

Class N Mean Rank

8341:01.17

1 33 -0.2168 7 3.53

2 27 -0.4806 5

3 30 0.7036 9

4 26 2.8193 lo 2.89

5 24 _ -1.7920 1 4.27

6 30 -0.5620 4 2.73

7 23 -1.1892 2 4.08

0.70278 24 8 2.70

0. 42259 31 - 6 3.10

10 31 -1.0541 3 3.17

Table 3.16a

Analysis of Variance of ETS-I Residual Scores for Classes
in StandareAccelerated Program

at the End of Grade Seven

SOURCE OF SUMS OF EST. MN
VARIANCE SQUARES d.f. SQUARES

Among Means

Within Groups

TOTAL

393.59 9 43.73 3.78

3104.88 269 11.54

3498.47 278

Significant at or beyond the .05 level
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Table 3-17

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the SMSG-Norma ROgram

at the End of Grade Seven

Class N Mean Rank SeD.

1 30 -0.4272 3 3.28

2 24 -0.8834 1 3.09

3 30 -0.7906 2 3.35

4 24 0.9095 7 3.68

5 23 0.9041 6 2.89

6 24 0.2830 4 3.84

7 30 0.8991 5 2.95

8 28 1.3467 8 3.59

Table 3-17a

Analysis of Variance of ETS-I Residual Scores
for Classes in SMSG-Normal Program

at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 143.66 7 20.52 1.83

Within Groups 2290.47 205 11.17

TOTAL 2434.13 212
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Table 3-18

Means, Ranks and Standard Deviations of ETS-1
Residual Sccres for Classes in the SMSG-Accelerated Program

at the End of Grade Seven.

Class N Me'n

1 27 1.9837

2 31 0.3453

3 26 2.4764

4 28 1.1698

5 22 0.5891

6 31 0.1671

Table 3-19

Rank S.D.

5 3.27

2 3.42

6 2.87

4 3.08

3 2.22

1 3.41

Means, Ranks an6 Standard Deviations of ETS -I
Residual Scores for Classes in the UICSM -8 Program

at the End of Grade Seven.

Class N Mean

1 29 -0.4627

2 23 -1.0690

3 24 1.3506

4 27 -2.4114

5 25 1.9478

6 26 1.9282

7 29 1.9256

8 29 1.0334

Table 3-18 + 19a

Rank S.D.

3 2.43

2 2.22

5 2.66

1 3.16

8 4.38

7 3.19

6 2.99

4 3.06

Analysis of Variance of ETS-1 Residual Scores for Classes in the
SMSG-Accelerated, and UICSM-8 Programs

at the End of Grade Seven.

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 864.60 13 66.51 6.97 0
Within Groups 3464.50 363 9.511

TOTAL 4329.10 376

0- Significant at75FTRFEYETTEi .05 leve .69



Table 3-20

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the UICSM-7 Program

at the End of Grade Seven

Class N Mean Rank S.D.

1 28 0.6893 4 3.23

2

4 31 0.6093 3

3.16

3 25 -0.7584 2 4 .07

2.63

8722 129 -0,

a

5 3o 1.3139 5 2.96

VARIANCE

Analysis of Variance of ETS-I Residual Scores
for Classes in the UICSM-7 Program

SUMS OF
SQUARES d.f.

at the End of Grade Seven

SOURCE OF

Tdble 3-20a

138

4

EST. MEAN
SQUARES

Among Means 105.27 26.32

10.79

TOTAL 1523.8. 142

2.43

Within Groups 1418.55
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SMSG-Acceltrated and UICSM-8 programs which, however, had the smallest variation

within classes. The smallest inter-class variances were found in the Standard

Enriched and SMSGssliormal programs, where intra-class variation was slightly

lower than the observed within-group variance across all programs.

ETS-II - Raw Scores. Differences between highest and lowest class means

tended to be considerably greater for each program on theglkaraw scores than

had been true oflarua, Variances also appeared smeatar for most of the programs,

but in no case did they differ significantly. The greatest variance among

classes occurred in UICSM -8; the smallest inter-class variance was seen in the

Standard Enriched program (See Tables 3-21 througli 3-26). Analyses of variance

across classes yielded significant F ratios for each program (See Tables 3-21a

through 3-26a).

ETS-I/ - Residual Scores. Even when scores were controlled for individual

differences on the seven independent variables, significant inter-class differ-

ences remained in all the programs. (see-Table:33-7/-3-31 and 3.0a-3-31a). In fact,

in the Standard Enriched and the Standard Accelerated Programs, high-low class

differences increased after regression. Thus, even when given pupils of

relatively comparable ability, attitudes and social status, all of whom were

exposed to relatively similar content, differences between classes continued to

be significant. These differences probably depended on variations in teaching

competence, teacher-group interaction and other factors not identified in this

study.

Relationship Between Raw and Residual Class Means. To assess the degree

to which classes retained their positions within programs after regression,

rank order correlations were computed between raw and residual class ranks on

both glanLand En-II, The correlations varied from .07 for Standard Enriched

to .93 for SMSG- Normal on ETS-I. On ETS -II, correlations ranged from .29 for

Standard Accelerated to .95 for UICSM -8. (See Table 3-32.)



Table 3-.21

Means, Ranks and Standard Deviattons of ETS-II Raw Scores
for Classes in the Standard Elarich=vgram

at the End. of Grade Sewn

Class N Mean Rank

1 26 14.96

2 31 13.42

3 36 13.94

4 33 13.6h

5 42 12.88

6 44 13.95

7 42 13052

8 31 12.00

9 37 11040

10 28 14.00

11 24 13.79

12 27 13.41

13 32 11.47

14 32 11.69

Table 3-21a

S.D.

14 3.88

7 3.42

11 4.33

9 4.67

5 4.27

12 4.31

8 3.56

4 3.13

1 4.79

13 4.27

10 4.08

6 3.32

2 2.79

3 2.92

Analysis of Variance of ETS-II Raw Scores
for Classes in the Standard Enriched Program

at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 499.43 13 38.42 2.50 0

Within Groups 6939.07 451 15.38

TOTAL 7438.50 464

Significant at or beyond the .^5 level.
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Table 3-22

Means, Ranks and Standard Deviations of. ETS-II Raw Scores
for Classes in the Standard Accelerates

at the End of Grade Seven

Class N Mean Rank S.D.

1 33 16.67 8 3.55

2 27 15.15 3 3.62

3 30 16.73 9 3.12

4 30 19.53 lo 4.0l

5 26 15.23 4 3.89

6 24 13.50 1 2.96

7 30 16.63 7 4.134

8 23 16.56 6 3.89

9 24 14.87 2 3.99

lo 32 15.75 5 4.24

Table 3.22a

Analysis of Variance of ETS-II Raw Scores
for Classes in the Standard Accelerated Program

at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES def. SQUARES F

Among Means 635:12 9 70.57 4.99 0

Within Groups 3805.94 269 14.15

TOTAL 4441.06 278

Significant at or beyond the .05 level.
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Table 3-23

Means: Ranks and Standard Deviations of MAST Raw Scores
for Classes in the SMSG-Normal Program

at the End of Grade Seven,

Class N Mean Rank S.D.

1 3o 16.27 3 5.10

2 24 13.83 2 4.54

3 3o 13.57 1 4.87

4 24 17.92 7 4.37

5 23 17.91 6 4.58

6 24 17.12 4 3.90

7 3o 17.70 5 3.68

8 28 19.32 8 6.04

Table 3-23a

Analysis of Variance of ED'S -II Raw Scores
for Classes in the aisalEigi Program

at the End of Grade Seven,

SOURCE OF SUMS OF EST MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 793.39 7 113.34 5.11 0

Within Groups 4547.26 205 22.18

TOTAL 5340.65 212

Significant at or beyond itlie .05 level,
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Table 3-24

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the SMSG-AcceleratgrfFSgram

at the End of Grade Seven.

Class N Mean

1 27 19.30

2 31 17.06

3 26 20.77

4 28 20.03

5 22 19.32

6 31 16.71

Table 3-24a

Rank S.D.

3 3.31

2 3.20

6 3.69

5 3.69

4 4.60

1 5.72

Analysis of Variance of ETS-II Raw Scores
for Classes in the SMSG-Accelerated Program

at the End of Grade Seven.

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f . SQUARES

Among Means 384.57 5 76.91 4.49 kt/

Within Groups 2726.24 159 17.15

TOTAL 3110.81 164

0 Significant at or beyond the .05 level.

75



Table 3-25

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the UICSM-8 Program

at the End of Grade Seven.

Class N

1 29

2 23

3 24

4 27

5 25

6 26

7 29

8 29

Mean Rank S.D.

16.59 3 4.25

13.35 1 2.74

19.79 6 3.94

15.52 2 2.94

21.64 7 3.96

22.42 8 5.45

17.86 5 3.51

16.93 4 3.91

Table 3-25a

Analysis of Variance of ETS-II Raw Scores
for Classes in the UICSM-8 Program

at the End of Grade Seven.

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 1672.62 7 238.95 15.49 0

Within Groups 3146.37 204 15.42

TOTAL 4818.99 211

Va Significant at or beyond the .05 level.
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Table 3-26

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the UICSM-7 Program

at the End of Grade Seven.

Class N Mean Rank

1 28 15.18 1

2 29 15.76 3

3 25 15.36 2

4 31 17.03 4

5 30 18.20 5

Table 3-26a

Analysis of Variance of ETS-II Raw Scores
for Classes in the UICSM-7 Program

at the End of Grade Seven.

S.D.

3.73

3.95

3.65

2.96

3.92

SOURCE OF SUNS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 190.14 4 47.54 3.56 0

Within Groups 1842.95 138 13.35

TOTAL 2033.09 142

Significant at or beyond the .05 level.
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Table 3-27

Means, Ranks and Standard Deviations of ETS-II
Residual Scores for Classes in the Standard Enriched

Program at the End of Grade Seven.

Class 7 Rank S.D.

1 26 0.1160 12 3.28

2 31 -1.8671 6 2.91

3 36 0.2395 13 3.37

4 33 0.9047 14 3.31

5 42 -2.5686 4 3.30

6 44 -2.6778 3 4.41

7 42 -1.4949 9 3.31

8 31 -0.1666 11 3.07

9 37 .0.3600 10 3.11

10 28 -2.3803 5 3.27

11 24 -1.8274 7 3.51

12 27 -1.6737 8 2.99

13 32 -3.2704 1 3.02

14 32 -2.7653 2 2.48

Table 3.27a

Analysis of Variance of ETS-II Residual Scores
for Classes in the Standard Enriched Program

at the End of Grade Seven.

Source of Sum of Est. Mean
Variance .Squares d.f. Buare F

Among Means 759.28 13 58.41 5.36 0
Within Groups 4909.69 451 10.88
Total 5668.97 464

a Significant at or beyond the .05 level.V
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Table 3-28

Means, Rea, and Standard Deviations of ETS-II Residual Scores
for Classes in the Standard Accelerated Program

at the End of Grade Seven.

Class N R Rank S.D.

1 33 0.0364 7 2.61

2 27 -1.0819 4 3.07

3 30 0.6500 8 2.48

4 26 2.7849 10 2.93

5 24 -0.2368 5 4.28

6 30 -3.6964 1 3.25

7 23 -1.6383 3 3.84

8 24 1.7525 9 3.13

9 31 .1.8241 2 3.15

10 31 .2328 6 3.52

Table 3-28a

Analysis of Variance °flir:II...Residual Scores
for Classes in Standard- Accelerated Program

at the End of Grade Seven.

Source of
Variance

Among Means

Within Groups
Total

Sum of Est. Mean
Squares d.f. S9211L.e F

869.59 9 96.62 9.26 0
2806.22 269 10.43
3675.81 278

V
a Significant at or beyond the .05 level.

79



Table 3-29

Means, Ranks and Standard Deviations of ETS-II
Residual Scores for Classes in the SMSG-Normal

Program at the Bud of Grade Seven.

Class N Rank S.D.

1 30 1.1308 6 4.53

2 24 -2.5891 1 3.20

3 30 0.1782 3 3.20

4 24 0.9610 5 4.06

5 23 1.4503 8 3.44

6 24 1.1369 7 3.21

7 30 -0.2140 2 3.34

8 28 0.3783 4 4.19

Source of
Variance

.

Among Means

Within Groups
Total

Table 3-29a

Analysis of Variance of ETS.II Residual Scores
for Classes in the SMSG-Normal Program

at the End of Grade Seven.

Sum of Est. Mean
Squares d.f. __Astam_

a
321.18 7 45.88 3.36 V

2801.12 205 13.66
3122.30 212

Significant at ox. beyond the .05 level.
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Tab Le 3-30

Means, Ranks and Standard Deviations of ETS-/I
Residual Scores for Classes in the SMSGeAccelerated

Programs at the End of Grade Seven.

Class N Rank

1 27 1.9509 4

2 31 1.2478 1

3 26 3.7497 6

4 28 1.5881 3

5 22 3.0293 5

6 31 1.4437 2

Table 3-31

Means, Ranks and Standard Deviations of ET_ S-II

Residual Scores for Classes in the UICSM-8 Program
at the End of Grade Seven.

S.D.

3.01

3.19

3.08

3.44

2.99

3.39

Class N R Rank S.D.

3.21

3.07

3.26

2.28

4.28

4.00

2.95

3.07

1 29 0.1030 3

2 23 -0.5942 2

3 24 2.0933 5

4 27 -0.9635 1

5 25 4.6831 7

6 26 6.1762 8

7 29 2.3040 6

3 29 0.4823 4

Table 3-30 + 31 a

Analysis of Variance of ETS-II Residual Scores
for Classes in the SMSG-Accelerated and UICSM-8 Programs

at the End of Grade Seven.

Source of

Variance

Among Means
Within Groups
Total

Sum of

AVata
1330.58
3873.65

5204.23

d. f.

13

363
376

Est. Mean
Ssaare

102.35

10.67

F

-9:79"7"-

a Significant at or beyond the .05 level 81



Table 3.31

Means, Ranks and Standard Deviations of ET, S-II

Residual Scores for Classes in the UICSM-7 Program
at the End of Grade Seven.

Class N X Rank S.D.

1 28 -0.5382 2 1.99

2 29 -0.4687 3 3.18

3 25 -0.5922 1 2.42

4 31 0.0279 4 2.52

5 30 2.2855 5 3.13

Table 3-31a

Analysis of Variance of ETS-II Residual Scores
for Classes in the UICSM -7 Program

at the End of Grade Seven.

Source of Sum of Est. Mean
Variance Sgumees d.f. Square F

Among Means
Within Groups
Total

a
175.27 4 43.82 5.77 V

1145.61 138 8.33
1320.88 142

a Significant at or beyond the .05 level.
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Table 3-32

Rank Order Correlations Between Raw and Residual Score Means
on ETS-I and ETS-II for Classes in Each of the Six Mathematics Programs

at the End of Grade Seven

Programs

Tests

ETS-I ETS-II

N Ed N R

1. Standard Enriched 14 422 .07 14 326 .29

2. Standard Accelerated 10 47.50 .71 10 32 .81

3. SMSG-Normal 8 6 .93 8 56 .33

4. SMSG-Accelerated 6 6 .83 6 8 .77

5. UICSM-8 8 8 .90 8 & .95

6. UICSM-7 5 8 .60 5 2 .90

It would appear that in some programs, class status was more dependent

upon initial pupil ability than upon the teaching received, while in other

programs, classes maintained their status even after initial pupil differences

were controlled by regression. The averrge correlation was approximately

equal on the two tests. However, the SMSG-Normal program, which showed little

change of class status after regression of the Developed Mathematical Abilities

scores (R = .93) showed considerable change of class rank on the Mathematics

Achievemen-. Test (R = .33). For both tests, rank order correlations were

lowest for the Standard Enriched classes in which there was as much as 11

ranks change (out of 14 classes) on ETS-I and several changes of 7 or more

ranks on ETS-II.

Relationship Between ETS-I and ETS-II Class Means. The magnitude of the

rank order correlations between ETS-I and ETS-II on both raw and residual

class means differed considerably from one program to another. In the
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SMSGiCormal program classes generally retained the same position on both tests,

even after regression. In Standard Accelerated and UICSM-7, on the other haad,

classes shifted position from one test to the other on both raw and residual

scores. The expectation that inter-test correlations would decrease substan-

tially when scores were controlled for pupil ability and attitudes was not

fulfilled. The mean of the rank order correlations did not differ appreciably

from the raw to the residual scores.

Table 3-33

Rank Order Correlations Between ETS-I
and ETS.II Raw and Residual Class.Ntans

at the End of Grade Seven.

Program:.

1. Standard Enriched

2. Standard Accelerated

3. SMSG-Normal

4. SMSG-Accelerated

5. UICSM-8

6. UICSM-7

Scores

Raw Residual

N Id
2

N Ed2 R

14 72 .84 14 122 .73

10 92.5 .44 10 54 .67

8 8 .95 8 2 .98

6 4 .89 6 8 .77

8 6 .83 8 2 .98

5 8 .60 5 10 .50

Teacher-Made Tests. Near the end of the school year the teachers in each

of the five programs (SMSG-Accelerated and UICSM-8 were combined for purposes

of program and in-service work with teachers) analyzed the content covered

to-date by their classes as well as the material yet to be covered before the

end of the year. Each of the topics was given an approximate weight on the

basis of time spent and importance of the material for more advanced work.

Each of the teachers then submitted items to cover the several topics. The
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program consultant then selected items according to the number agreed upon

for each topic. All programs except Standard Enriched had a two-part test of

30 items each, of which pupils had to answer 25 on each part. The Standard

Enriched pupils had a one part, 34 item test of which they had to answer 25

questions. For purposes of scoring, the two halves were averaged and each

pupil received a single score. Regression analyses were performed on each half

of the TMT's and the residuals averaged to obtain pupil residual scores.

Raw Scores. Although all teachers took an equal part in the construction

of the 31431A4 classes within programs varied considerably both in mean score

and in the spread of scores within classes. The greatest variability among

class means was observed in the Standard Enriched Program which had the

smallest within-class variance. The smallest among-class variance was observed

in the Standard Accelerated Program. Analyses of variance yeilded significant F

ratios for each program. (See Tables 3-34 - 3-39 and 3-34a - 39a.)

The class means ranged from 15.75 to 22.42 in the Standard Enriched Program

from 14.96 to 19.54 in Standard Accelerated; from 15.30 to 19.13 in SMSG-Normal,

from 16.68 to 21.78 in SMSG-Accelerated; from 14.74 to 19.65 in UICSM-8 and

from 14.24 to 17.77 in UICSM-7.

The tests, apparently, varied in difficulty. For the Standard Enriched,

SMfG-Accelerated and UICSM-8 classes the grand mean was between 18 and 19+ points,

for the Standard Accelerated and UICSM-7 classes it was between 16 and 17 points.

Re.Adual Scores. Regression of scores on pupil abilities and attitudes

tended to decrease the variability of individual scores, as expected, as well

as the inter-class variability in all programs. (See Tables 3-40 - 3-45) However,

analyses of variance yeilded significant F ratios for all programs except

SMSG-Normal. Even when individual ability and attitude differences were
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Table 3-34

Means, Ranks and Standard Deviations of TMT Raw Scores
for Classes in the Standard Enriched' Program

at the End of Grade Seven.

Class N Mean Rank S.D.

14 2.25

9 3.21

4 3.35

11 2.61

8 4.08

10 2.99

7 3..34

3 3.67

5 3.56

12 2.25

13 2.53

6 2.87

2 3.74

1 4.66

1 26 22.42

2 31 19.26

3 36 17.67

4 33 21.09

5 42 18.74

6 44 19.61

7 42 18.59

8 31 17.48

9 37 17.81

10 28 21.39

11 24 21.42

12 27 18.04

13 32 16.69

14 32 15.75

Table 3-34a

Analysis of Variance of TNT Raw Scores
for Classes in the StandardEriched Program

at the End of Grade Seven.

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 1493.48 13 114.88 10.27 0

Within Groups 5043.48 451 11.88

TOTAL 6536.96 k64

Significant at or beyond the .05 level.
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Table 3-35

Means, Ranks and Standard Deviations of TMT Raw Scores
for Classes in the Standard Accelerated Program

at the End of Grade Seven.

Class N Mean Rank S.D.

1 33 16.54 4 3.18

2 27 17.00 6 3.62

3 30 15.77 3 3.92

4 30 17.83 9 3.39

5 26 15.65 2 4.65

6 24 19.54 lo 3.16

7 30 16.67 5 3.68

8 23 14.96 1 4.40

9 24 17.75 8 2.51

10 32 17.19 7 3.17

Table 3-35a
Analysis of Variance of TMT Raw Scores

for Classes in the Standard AUFelerated Program

at the End of Grade Seven;

SOURCE OF SUMS OF EST, MAN
r171:1WO SQUARES d.f. SQUARES

Among. Means

Within Groups

TOTAL

385.30 9 42.81 3.30 \5'

3488.56 269 12.97

3873.86 278

a
v Significant at or beyond the .05 level.
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Table 3.36

Means, Ranks and Standard Deviations of TMT Raw Scores
for Classes in the SMSG-Normal Program

at the End of Grade Seven,

Class N Mean Rank S.D.

1 30 17.17 3 3.67

2 24 15.96 2 3.54

3 3o 15.30 1 3.8o

4 24 18.71 7
i 3.14

5 23 19.13 8 2.78

6 24 18.04 4 3.82

7 30 18.23 5 3.59

8 28 18.25 6 4.71

Table 3-36a

Analysis of Variance of TMT Raw Scores
for Classes in the SMSG-Nbrmal Program

at the Ehd of Grade Seven.

SOURCE OF SUMS OF EST. WAN
VARIANUE SQUARES d.f. SQUARES F

340.26 7 48.61 3.56 0

2802.57 205 13,67

3142.83 212

Among Means

Within Groups

TOTAL

Significant at or beyond the .05 level,
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Table 3.37

Means) Ranks and Standard Deviations of TMT Raw Scores
for Classes in the SMSG..Accelerated Program

at the End of Grade Seven

Class N Mean Rank S.D.

6 2.12

2 344

5 2.50

4 3.23

3 3.92

1 5.23

1 27 21.78

2 31 17.97

3 26 21.23

4 28 19.75

5 22 18.32

6 31 16.68

Table 3.378,

Analysis of Variance of TMT Raw Scores
for Classes in the SMSG-Accelerated Program

at the End of Grade Seven

SOURCE OF SUMS OF
VARIANCE SQUARES

Among Means 556.53

Within Groups 2075.05

TOTAL 2631.58

EST. MEAN
d.f. SQUARES

5 111.30 8.53

159 13.05

164

Va Significant at or beyond the .05 level,
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Table 3-38

Means, Ranks awl Standard Deviations of TMT Raw Scores
for Classes in the UICSM-8 Program

at the End of Grade Seven.

Class N Mean

1 29 18,45

2 23 14.74

3 24 20.71

4 27 18.44

5 25 18.32

6 26 19.65

7 29 18.21

8 29 17.45

Table 3-38a

Rank S.D.

6 3.90

1 3.54

7 1.76

5 3.00

4 3,84

8 3,64

3 3.23

2 3.90

Analysis of Variance of TMT Raw Scores
fof Classes in the UICSM-8 Program

at the End of Grade Seven.

SOURCE OF SUMS OF
VARIANCE SQUARES d.f.

Among Means

Within Groups

TOTAL

500.72

2412.49

2913.21

7

204

211

EST. MEAN
SQUARES F

.53 6.050

11.82

V Significant at or beyond the .05 level.
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Table 3-39

Means, Ranks arid Standard Deviations of TMT Raw Scores
for Classes in the UICSM-7 Program

at the End of Grade Seven.

Class N Mean Rank

1 28 15.32 2

2 29 14.24 1

3 25 17.20 4

4 31 1777 5

5 30 16.87 3

Table 3.39a

Analysis of Variance of TMT Raw Scores
for Classes in the UICSM..7 Program

at the End of Grade Seven.

S.D.

3.80

4.18

2.86

3.28

3.53

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

246.94 4 61.73 4.84 ti,

1760.30 138 12.75

2007.24 142

Among Means

Within Groups

TOTAL

\' Significant at or beyond the .05 level.
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Table 3-40

Means, Ranks and Standard Deviations of TMT Residual Scores
for Classes in the Standard Enriched Program

at the End of Grade Seven. :!

Class N Mean Rank StD.

1 26 3.34 14 2.92

2 31 -.15 8- 2.38

3 36 -.58 4 2.98

4 33 -.25 6 3.59

5 42 1,45 12 2.20

6 44 -.22 7 4.46

7 42 -.27 5 3.03

8 31 .69 10 2.28

9 37 .35 9 2.74

lo 28 1.16 11 1.6o

11 24 1.96 13 2.58

12 27 -.91 3 2.58

13 32 -1.35 2 3.83

14 32 -1.45 1 4.19

Table 3-40a

Analysis of Variance of TMT Residual Scores
for Classes in the Stand6;nanriched Program

at the End of Grade Seven.

SOUPT OF SUMS OF EST° MEAN
WIPTICE SQUARES d.f. SQUARES F

Among Means 678.14 13 52.16 5.40 0

Within Groups 4359.79 451 9.67

TOTAL 5037.93 464

0 Significant at or beyond the .05 level.
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Table 3-41

Means, Ranks and Standard Deviations of TMT Residual Scores
for Classes in the Standard Accelerated Program

at the End of Grade Seven

Class N Mean Rank S.D.

1 33 -.94 3 2.30

2 27 .03 6 2.55

3 30 -.17 5 2.26

4 30 .52 8 2.26

5 26 .41 7 3.06

6 24 2.29 lo 2.46

7 30 -1.02 2 2.48

8 23 -1.72 1 3.08

9 24 1.25 9 2.06

10 32 -.21 4 202o

Table 3-418

Analysis of Variance of TMT Residual Secres
for Classes in the StandarrAccelerated Program

at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Significant at or beyond the .05 level.

TOTAL 1949.99

91

278

11

Among Means 307.34 2 34.1 v5 5.59

Within Groups 1642.65 269 6.



Table 3-42

Means, }tanks and Standard Deviations of TM!Y Residual Scores
for Classes in the SMSG-Hormanrogram

at the End of Grade Seven

Class N Mean Rank S.D.

1 30 .52 7 2.87

2 24 -.35 3 2.64

3 30 -.56 1 2.98

4 24 .19 6 2432

5 23 .69 8 1.85

6 24 .12 5 3.18

7 30 -.37 2 3.03

8 28 -.21 4 3.44

Table 3-42a

Analysis of Variance of TMT Residual Scores
for Classes in the SMECNormal Program

at the End of Grade Seven

SOURCE OF SUMS OF EST MEAN
VARIANCE SQUARES d.f. ,907.:.73 F_
Among Mears 38.05 7 5.43 .67

Within Groups 1674.22 205 84a7

TOTAL 1712.27 212



Table 3.43

Means, Ranks and Standard Deviations of TMT Residual Scores
for Classes in the SMSGAccelerated Program

at the End of Grade Seven

Class N Mean Rank S.D.

6 2.35

2 3.91

5 2.30

1 2.54

4 2.99

3 2.08

1 27 1.35

2 31 -.40

3 26 1.10

4 28 -1.19

5 22 .24

6 31 .13

Table 3-43a

Analysis of Variance of TMT Residual Scores
for Classes in the SMSG-Taelerated Program

at the End of Grade Seven

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 122.35 5 24.47 3.17 0

Within Groups 1227.21 159 7.72

TOTAL 1349.56 164

Significant at or beyond the .05 leve2,
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Table 3-44

Means, Ranks and Standard Deviations of TMT Residual Scores
for Classes in the UICSM-8-PiOgrimn

at.the End of Grade Seven.

'Class N

1 29

2 23

3 24

4 27

5 25

6 26

7 29

8 29

Mean Rank S.D.

.36 5 2.45

_1.79 1 2.24

1.95 8 1.85

-.76 2 1.95

.31 4 3.03

1.20 7 2.94

.41 6 2.30

-.64 3 1.54

Table 3-44a

Analysis of Variance of TMT Residual Scores
for Classes in the UICSM-8 Program

at the End of Grade Seven.

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. St:TARES

Among Means 237.55 7 33.93 6.25 0

Within Groups 1108.12 204 5.43

TOTAL 1345.67 211

a
V Significant at or beyond the .05 level.



Table 3-45

Means, Ranks and Standard Deviations of TMT Bflsidval Scores
for Classes in the UICSM-7 Prowam

at the End of Grade Seven,

Class N Mean

1 28 -.29

2 29 -2.22

3 25 1.o4

4 31 .99

5 3o .62

Table 3-45a

Rank S.D.

2 2.04

1 2.42

5 2.08

4 2.12

3 2.66

Analysis of Variance of TMT Residual Scores
for Cla.sses in the WC-SM-7 Program

at the End of Grade Seven.

SOURCE OF SUM OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 215.08 4 53.77 10.30 0

Within Groups 720.69 138 5.22

TOTAL 935.77 142

Significant at or beyond the .05 level.
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controlled, classes remained significantly different tram each other.(See Tables

3-'40a - 3-45a.) Average performance on TIM' rhw and residual scores by program

is presented in Table 3-46.
Table 3-46

Means and Standard Deviations of Teacher-Made Test
Raw and Residual Scores for Pupils in Six Mathematics Programs

at the End of Grade Seven.

Program

Raw Scores Residuals

X S.D. T.0 S.D.

1. Standard Enriched 18.886 3.7534 .196 3.2950

2. Standard Accelerated 16.878 3.7329 -.003 2.6484

3. SMSG-Normal 17.544 3.8502 -.015 2.8419

4. SMSG-Accelerated 19.212 4.0057 .174 2.8686

5. UICSM -8 18.264 3.7157 .131 2.5253

6. UICSM-7 16.286 3.7597 .018 2.5670

Relationship Between Teacher.Made Tests and ETS-II Raw and Residual

Scores. Controlling for pupil abilities and attitudes shifted class rank order

on the Teacher -Made Tests to varying degrees in the several programs. UICSM-7

was least affected (R=.90), while SMSG..Accelerated showed the greatest effects

(R=.60). (See Table 3-47.) The average rank order correlation between Teacher.

Made Test xaw.aud residual class ranksfor.the six programs was .71.

98



znAOULC Jw41

Rank Order Correlation Between Teacher-Made Test Raw and Residual,
Teacher-Made Test Raw and KkUreltawand TeachetMade_Wqst Residual

and ETS-II Residual Class Means for Classes in Six Mathematics
Programs at the End of Grade Seven.

Prograi,.

Tests

TMT Raw TMT Raw TMT Residual
TMT Residual ETSP.II Raw ETS-II Residue;

N Ed2 R Ed2 R Ed2 R

1. Standard Enriched 14 131

2. Standard Accelerated 10 50

3. SMSO.Normal

4. SMSG-Accelerated-

5. UICSM-8

6. UICSM-7

8 32

6 14

8 22

5 2

.71 103 .77 350 .23

.70 216 -.30 236 -.43

.62 8 .91 14 .83

.60 12 .66 12 .66

.74 36 .57 26 .69

.90 14 .30 24 -.20

When Teacher-Made Test cnd ETS-II class ranks were correlated it became

clear that particularly for the Standard Accelerated and UICSM-7 programs, the

kind of achievement measured by the Achievement Test differed

considerably from the content assessed by the Teacher-Made Tests. The negative

correlations for both programs on the residual comparison and for Standard Accel-

erated on the raw comparison as well testify to the great disparity in content

between the two tests. For example, Class 6 in the Standard Accelerated program

ranked lowest of all ten classes on ETS-II (Raw and Residual) and had the highest

raw and residual mean scores on the Teacher-Made Test. Similarly, Class 3 in

UICSM-7 ranked lowest of all five classes on ETS-II residual scores and highest

on the AMT residuals.
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Summary of Program Analyses. Even after controlling for initial

pupil ability and attitudes toward mathematics, classes within programs continued

to differ significantly on the three measures. Although in some programs

classes tended to retain their status on all measures, in other programs classes

shifted greatly in the rank order from one test-to another. The greatest

discrepancies in class rank were observed in the UICSM'7 and Standard Accelerated

Programs between Tcrtcher-Made Test and ETS-II, both achievement tests. Thus,

variables other than the seven included in the multiple regression equation

affected pupil attainment and class status. An investigation of the effects

a
of some selected teacher variables was performed by Neill V who found that the

amount of teacher preparation had a significant positive correlation with

class scores on the three criterion measures. However, even after controlling

for the teacher's educational attainment (as well as for some other teacher

factors) significant class differences still remained. The multiple R 2 (based

on the seven independent variables) for modhofdle3 tests. explained about one

third of the variance in scores. The teacher factors explained an additional

20%. Thus, abcut 45percent of the within program variance remained unexplained

by any of the factors controlled in this or Neill's study.

Relationshialsong_thalbree Criterion Measures. Product moment correlations

between the two ETS ueasures and between each of them and the Teacher-Made Tests

were computed within each of the six programs and for the total population.

(See Table 3-48:) For each program and for the total population, the correla-

tions between ETS-I and gTs-II were greater than the correlations between the

ETS measures and the Teacher-Made Tests. The magnitude of the correlations,0....11111 011111111...111

however, varied considerably from one program to another. They were highest

V Robert D. Neill. The Effects of Selected Teacher Variables on Mathematics
Achievement of Academically Talented Junior High School Pupils. Unpublished
doctoral dissertation. Teachers College, Columbia University, 1966.
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for UICSM-8, lowest for Standard Accelerated; and, generally, higher for the

contemporary programs than for the standard ones. It would appear that the

several tests tended to have more in comraon for the contemporary than for

the standard programs and may explain, in part, why the former tended to have

hig;ter means on the ETS tests than the latter. (See Tables B-8 and B-8a-B-8f

in Appendix B.)

Table 3-48

Intercorrelations Among Three Criterion Variables for Pupils
in Each of Six Mathematics Programs and for the

Total Population at the End of Grade Seven.

Correlations

Program ETS...I and ETS-II ETS-I and TMT ETS-II and TIT

1. Standard Enriched .54 .36 .40

2. Standard Accelerated .44 .33 .35

3. SMSG-Normal .65 .53 .54

4. SMSG-Accelerated .52 .54 .48

5. UICSM -8 .66 .53 .61

6. UICSM-7 .59 .49 .53

7. Total .62 .38 .38
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CHAPTER IN'

End of OradeEletjlesults

During the second year of the study (school year 1963-1964) when the

pupils were in 8th grade, 49 of the original classes participatcd. However,

pupil mobility both during the summer and during the school year resulted in

a loss of 200 pupils or about 13% from the end of seventh grade to the end of

eighth grade. By May, 1964, there were 1271 students in the 49 participating

classes.

in,Serviceltmum

The in- service program for the teachers continued throughout the school
a

year. Teachers in five of the six programs
V
had a minimum of four sessions

with the consultant assigned to that particular program. Teachers in the

Standard Accelerated Program met only twice.

End of Year Results.

Testing arotail

At the end of Grade 8 each of the participating students took three tests:

1) Teacher Made Test agn developed cooperatively by the teachers and the

consultant of each program separately to test the material covered in the

From the beginning of Grade 8 the teachers in the SMSG-Accelerated and the
UICSM -8 programs were separated.
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particular program. 2) Test of DevelopaiMathemAtical Abilities mal
prepared by the Educational Testing Service to assess general mathematical

competence and 3) Test of Mathematics Achievement ETS-II , also prepared by

the Educational Testing Service which combined materials derived from each of

the six programs. This test thus consisted of six sub-tests, although the 40

items were randomly distributed through the test.

Analyses of Test Results.

The scores on the two tests which cut across all programs (ETS .I and ETS-II)

were subjected to one way analyses of variance both by pupils across programs

and by classes within program. The six sub-tests of ETS-II were also analyzed

for each program to determine the extent to which pupils in the various courses

of study could handle both the material they had ostensibly been taught as well

as material to which they had not been directly exposed.

To insure relative comparability of the groups in the several programs,

all test scores were again, as at the end of Grade 7, controlled for the seven

initial independent variables (IQ, Reading, Arithmetic, SEC, Attitudes toward

Math, Assessment of Own Math Ability, General Self-Assessment) by a series of
a

regression equations. V
(See Tables C-1, C-2, C-3 in Appendix C.) All analyses

were performed on both raw and residual scores.

Cross Program Analyses

Developed Mathematical Abilities Test (ETS-I). Table 4-1 presents the

means and standard deviations for both raw and residual scorq.s for each program

For the two ETS Tests, the regression equations were derived from the total
population. For TMT's regression was based on each program separately,
since all analyses were within program.
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Table 4.1

Mans, Standard Deviations and Ranges of the
Raw and Residual Scores on the Developed Mathematical

Abillaalltaljgaki) At TadoM8-6Tn=11:aisit

Raw Scores

Program Mean S.D.

Standard Enriched 321 15.54 4.51

Standard Accelerated 248 18.60 4.45

SMSG- Normal 202 18.31 4,80

SMSG.Accelerated 160 19.58 4.19

ITICS58 212 19.00 4.43

UICSM -7 128 18,50 4.42

1271 17.95 4.49

a

Range"

6.29

9.28

5-30

9-30

8-28

5.28

5.30

Residuals

Mean S.D.

-.9341 3.65

.0907 3,78

.0555 3.57

.7075 3.54

.7009 3.83

.3812 3.59

0.0000 3.69

a
V

Maximum possible score = 30. Ranges are reported for raw scores only, and
present the lowest and highest pupil score for each program.
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Table 4.2

Analysis of Variance of Raw Scores on ETSviI

for Pupils in Six Mathematics Programs
at End of Grade Eight.

Source of Sum of Est. Mean
dance Squares d. f. Squares F

Among Means

Within Groups

TOTAL

2673,70

25488.19

28161.89

5

1265

1270

534.74

20,13

26;56

1 2

1 -3.0574

2

3

4

5

Scheffe Tests

2111WASIMINIVIIP

.2c768

4 5 6

f.1

-4.0378 -3.4566 .4.95661

a

Enriched vs. Accelerated = -1.9929V
a

Contemporary vs. Standard = 1.7762"

a

V Significant at or beyond the .05 level.
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Table 4-3

Analysis of Variance of Residual Scores on ETS-1
for Pupils in Six Mathematics Programs at

the End of Grade light.

Source of
Variance

Sums of
Squares d.f.

Among Means 485.70 5

Within Groups 17181.77 1265

TOTAL 17667.47 1270

Est. Mean
Sguares

97.14 7.15

13,58

Scheffe Tests

1 2 3 4 5 6
a ra a

1 4.6416v - 1.6350 V - 1.3153 V

2

3

4

5

a
Enriched vs. Accelerated m ..8640

Contemporary vs.Standard .9737°

a

V Significant at or beyond the .05 level.
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on the Developed Vidoluditel. Abilities Test. For the raw scores, ranges are

presented, as well. A oneway analysis of variance of the raw scores found

interprogram differences significant well beyond the AS level (See Table 4-2).

Scheffe comparisons among the several programs found that the pupils in the

Standard Enriched program scored significantly (at the .05 level) below the

pupils in each of the other programs. When the residual scores were subjected

to analysis (See Table 4.3) the results remained significant, but the magnitude

of the differences decreased. Scheffecontrasts showed the Standard Enriched

program to differ significantly only from the SMSG-Accelerated and the two

DIM programs.

Contrasts (of both raw and residual scores) between enriched and accelerated

programs found the latter to be significantly superior. Similarly, contrasts

between the "standard" add the "contemporary" programs found that pupils in

the4scontemporary" programs scored significantly higher. Rank order of raw and

residua/ means changed only for three programs: Standard Accelerated moved from

3rd to 5th place; UICSM'7 from 4th to 3rd and MSG-Normal from 5th to 4th.

.....,_../....42LL.......2..../itTestliathessatisAciemeTS.II. On the Mathematics Achievement

Test raw scores tended to be somewhat lower for each group than they were on

the ....1DetIntlysematicalfta...........ialimItglgrea), even though the former had

a higher possible score. (See Table 44944 The means (out of a maxim= of 40

items) ringed from about 14 for the Standard Enriched to almost 18 for the
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Table 4.4

Means, Standard Deviations and Rangea of the
Mathematics Achievement Test (ETS.II) Raw and

Residual Scores At End of Grade Eight.

Reoiduals

Mean sas, B v Mean 2421

Standezd Enriched 321 14.06 3.71 7-27 .5369

Standard Accelerated 248 14.79 4.00 5.27 4.5145

SMSNormal 202 15.76 4.42 7-33 -.2052

SMSGAccelerated 160 17.23 4.14 84026 .7966

UICS148 212 17.70 4.33 7-30 1.5716

UICSM"7 128 16.94 3.86 8-25 1.0151

Total- 1271 15.75 4.05 5.33 0.0000

3.21

3.56

3.70

3.67

3.81

3.34

3.54

Maximum posstble score 40. Ranges are reported for raw scores only, and

represent the lowest and highest pupil score in each pro am.
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Table 4.5

Analysis of Variance of Raw Scores on
ETSwit for Pupils in Six Mathematics Programs

at the End of Grade Eight.

Source of Sums of
Variance Squares

Among Means

Within Groups

TOTAL

2420.04

20745.95

23165.99

d f

5

1265

1270

Scheffe Tests

1 2 3 4

Eat. Mean
S9uares

484.01

16.39

5 6

a
V

29.54

1

a a
V

-1.7002
v

-3.1691

a
V

-3.6368

a

-2.8794
v

2 .2.4360 ft2.9046° .2.1472°

3 .1.4689 -1.9366

4
Enriched vs. Accelerated = -1.7543A0

5 03ntemporary vs. Standard = 2.4803°

6
IN

Si,:a.;.ficant at or beyond the .05 level.
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Table 4-6

Analysis of Variance of Residual Scores on
RTS4I for Pupils in Six Mathematics

Programs at the End of Grade EJght.

Source of
Variance

Sum of
Squares da

Est. Mean
Squares

a
Among Means 1427.01 5 285.40 22.83V

Within Groups 15816.40 126 5 12.50

TOTAL 17243.41 1270

1

Scheffe Tests

5 62 3 4

a a a

1 -1.3335V 4.1085v -1.5520V
a

2 4.3093v ..2.3111 m3.0860 ..2.5296

3 .7768°
4 fib

5 0111

a

Enriched vs. Accelerated at =.8383'

Contemporary vs. Standard = 1.820P

a Significant at or beyond the .05 level.V
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UICSM-8 group. A one-way analysis of variance showed s!_gnificant differences

among group means (See Table 4-5). Scheffe contrasts found that pupils in the

Standard Enriched classes performed less well than pupils in all other programs

except the Standard Accelerated, which was significantly lower than the three

accelerated modern programs (SMSGAccelerated, UICSM-8 and UICSM-7). The SMSG-

Normal program fell significantly below the MSG.-Accelerated and UICSM-8. As

on ETS-r, pupils in the accelrated programs scored higher than those in thc:

enriched, and the contemporary programs exceeded the sta.dard ones.

The analysis of residuals also yfitldcd a significant F ratio, and the

accelerated and contemporary programs remained superior to the enriched and

standard ones. (See Table 4.60. However, contrasts among programs no longer

found the Standard Accelerated superior to the Standard Enriched or the SMSG-

Accelerated to the SMSG- Normal; the latter, however, scored significantly

higher than the Standard Accelerated.

The rank order of the six programs was not consistent in the raw and

residual analyses. Although UICSM -8 held the first position in both rank

orders, SMSWiccelerated moved from second to third place while UICSM-7 moved

from third to second. Standard Enriched changed places with Standard Accelerated,

moving from 6th to 5th place. SMSG-Normal retained 4th place. (See Tables C.-6a

to Oft6f, Appendix C, for summaries of ETS»I and ETSII scores by program.
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Sub-test Analyses - Raw Scores. Since the Mathematics Achievement

Test was made up of six sub - tests, each composed of items drawn from the

material specifically taught in each of the six programs, pupils could be

compared on their ability to cope with content to which they had not been

directly exposed as well as to material from their own course of study.

Table 4.7 presents the raw score means, ranks and standard deviations for

each program on each sub -test and Table 4.8 presents the same data for the

residual scores.

One-way analyses of variance for the six programs on the raw scores of

each sub-test found significant F ratios for all six sub-tests. (See Tables C-4a

ft,C-4f in Appendix C.) However, the groups showed little consistency in

regard to "awn" versus "others" sub-tests.

On sub-test I, SMSG-Normal did significantly better than Standard

Enriched from whose course of study the sub-test was constructed. In fact, the

Standard Enriched program ranked 5th on its own sub-test. Differences between

the Enriched and Accelerated or the Standard and Contemporary were not

significant.

On its "own" sub-test II, the Standard Accelerated pupils ranked second,

and differed significantly from the Standard Enriched and both UICSM programs.

Pupils in the first ranking SMSG-Accelerated program apparently dealt with the

advanced traditional algebraic material taught in the Standard Accelerated

program even better than did the traditional accelerants themselves.
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On its "own" sub-test III, the SMSG-Normal program ranked first and did

significantly better than either of the standard programs, but not significantly

better than the other contemporary programs.

On sub-test IV, derived from SMSG-Accelerated content, the two UICSM

programs ranked in first and second place, but did not score significantly higher

than the third place SMSG.,Accelerated. On this sub -test, each of the "modern"

programs exceeded the two traditional ones and accelerated programs, in aggre-

gate, had significantly higher means than the two enriched ones.

On its "own" sub-test V, UICSM-8 ranked second, UICSM-7 ranked first.

However, the three accelerated modern programs did not differ from each other,

but each of the three differed significantly from the modern enriched program

(SMSG-Normal). In general, the accelerated programs scored significantly higher

than the enriched ones. Differences between -)ntemporary and standard were

not significant.

On sub-test VI, built around the UICSM-7 content, UICSM-8 ranked first,

and UICSK-7, second. These two programs, as well as the SMSG-Accelerated had

significantly higher means than the two standard and the one contemporary

enriched program, but they did not differ significantly from each other.

Summary. On the basis of the raw score analyses, the SMSG-Normal program

was the only one to rank first on its own sub-test. However, with the exception

of Standard Enriched, which ranked fifth on its own sub-test, each of the other

programs ranked in the top half of the rank order on the material supposedly

derived from their own courses of study. It also appeared that some of the

sub-tests were intrinsically more difficult than others. For example the

means on the seven-item sub-test VI were about double the means on the seven-

item sub-tests I and III. Similarly, the means on the six-item subtest IV were

generally higher than the means on sub -test II which had the same number of items.



Sub -test Analyses « ETSII Residuals. When the seises of each of the sub.

tests were regressed on the seven pupil characteristics, (See Table C-2,

Appendix C) the rank order of the residual means by program differed somewhat

from the rant order observed in the raw score analyses. (See Table 4-8.) For

sub -tests IV and V (SMSG4tccelerated and UICSM-8, respectively) the orOr

remained completely unchangeu. For sub-tests II am: VI the rank order correla-

tion was .94; on subtest II, R=.81 and for sub-test I, which showed the

greatest amount of shift after regression, R=.60.

The only program which ranked highest on its "own" sub -test was SMSG-Normal.

Standard Accelerated, ULCSM4 and UICSM-7 ee.h held second position on their

"own" sub -tests (a rank of 5). However, inspection of the rows of Table 4-8

indicates that all programs except UICSM"8 received their highest residual

scores on their "own" sub-tests. UICSM -8 pupils did better on both the

Standard Accelerated and the U1CSMr7 material than they did on their own. The

sum of ranks across rows placed UICSM-8 in first place, Standard Accelerated

in last place.

One-way analyses of variance of the six sub-test residual scores all

yielded significant e ratios (See Tables C-5a 0.5f, Appendix C.). On its "own"

sub -teet I, Standard Enriched held third place, SHSG- Normal pupils scored higheg:

while Standard Accelerated and both UICSM programs scored below expectation.

Scheffe contrasts found Standard Accelerated significantly below MSG...Normal.

Weiler of the cluster contrasts reached significance.

On its "own" sub-test II, Standard Accelerated held second place, exceeded

by SMSG-Accelerated. The two UICSM programs and Standard Enriched fell more or

less below expectation and the differences between UICSM-7 and both Standard
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Accelerated and SMSG-Accelerated reached significance. The enriched programs

fell significantly below the accelerated but the contemporary did not differ

significantly from the standard ones.

On its "own" sub -test III, SMSG-Normal rarked highest and pupils in this

program did significantly better than those in the two standard and in the

SMSG-Accelerated programs. In addition, Standard Accelerated fell significantly

below Standard Enriched and both UICSM programs. The contemporary cluster

exceeded the standard one, but the enriched and accelerated clusters did not

differ significantly from each other.

On sub-test IV, based on the SMSG-Accelerated course of study, UICSM-8

ranked highest, UICSM-7 second and SMSG-Accelerated, third. Pupils in each

of the contemporary accelerated programs scored significantly higher than

pupils in either standard program or in SMSG-Normal; and Standard Accelerated

fell significantly below the other two. Despite the poor showing of Standard

Accelerated, the accelerated cluster did significantly better than the enriched.

The contemporary programs combined exceeded the standard ones.

On the UICSM-8 sub -test V, UICSM-7 ranked highest, followed by UICSM-8

and SMSG-Accelerated; but the differences among these three were not significant.

Only UICSM-7 differed significantly from each of the Standard programs and

both UICSM programs were significantly above SMSG-Normal. Of the two cluster

contrasts, only the difference between enriched and accelerated reached a

significant level.

On the UICSM-7 sub-test VI, UICSM-8 pupils scored highest, although they

did not differ significantly from UICSM-7 pupils. They did, however, score

significantly higher than the pupils in the other four programs. UICSM-7 had

a significantly higher mean than the two standard and the SMSG-Normal programs

n6
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and SMSG.Accelerated exceeded its normal counterpart as well as Standard

Accelerated; the latter was also exceeded by Standard Enriched. When the two

sets of program clusters were contrasted, the accelerated and the contemporary

programs were significantly higher than the enriched and the standard, res-

pectiiely.

Summary. When sub -teat scores were controlled for pup_i ability and attitude?.

the results were even less consistent with the theory on which the test was

constructed than was true for the raw score comparisons. Only SMSG- Normal did

better on material ostensibly derived from its own course of study than did the

other programs. However, except for the UICSM-8 pupils, who achieved their

highest mean score on the UICSM -7 subtest, all other programs ranked higher on

their own sub-test than on any other one. Both starOard programs fell below their

predicted scores on all sub-tests, save their own; SMSG-Normal did somewhat

better than predicted on the standard content, less well on the contemporary

content; SMSG-Accelerated fell below its predicted mean score only on the

SMSG-Normal sub-test and UICSM-8, only on the Standard Accelerated sub-test.

UICSM-7 scored above the predicted level on all four contemporary sub-tests,

below on the two standard ones.

Analyses of variance across programs yielded significant F ratios for

each svlb-test. Significant contrasts among programs were most frequent on

sub-tes%e IV (SMSG-Accelerated) and VI(UICSM -7) (eleven and ten, respectively,

oat of a possible 15) and least frequent on sub-tesLs I (Standard Enriched) and

Sub-test II (Standard Accelerated) (one and two, respect.-My, out of a possible

15).
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Within Program Analyses

ETS-I. Raw Scores. Inspection of the raw score classroom means revealed

considerable differences among classes in each of the programs. (See Tables 4-9

through 4-14). The range of class means was greatest in the Standard Enriched

and the SMSG-Normal programs (about 7.5 score points), least in the SMSOm

Accelerated and UICSM4 programs (about 4 points). However, all the one-way

analyses of variance across classes within each program yielded significant

F ratios (See Tables 4..9a through 4-14a). Afterinepection it appealed that the

range of classroom means within most of the programs was as great or greater

than the range across programs. The average difference between highest and

lowest class mean within programs was about 6 points, whereas the difference

between highest and lowest program means was only about 4 points.

ETS-/ - Residual Scores. However, after performing a regression analysis

and treating the residual scores, the intra.sprogram variability was considerably

reduced. (See Tables 4-15 to 4-20). Although in some of the programs

(Standard Accelerated, SMSGmallormal and UICSM -7) inter-class differences

still reached significance, in the remaining programs, no significant differences
(See Tables 4-15a - 4-20a.)

remained. /Thus, much of the within program classroom variability noted in the

raw score analyses was a function of differences in pupil abilities and attitudeA,

Nevertheless, some of the variability could not be attributed to pupil difference:

and may, as was the case in Grade 7, reflect,amongothervariable,l,differences in

teacher preparation and teacher sex.
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Take 444

aims, Ranks and Standard Deviations of
ETS.4 Raw Scores for Classes in the Standard Enriched

Class

Program at

Mean

the End of Grade Eight.

Rank S.D.

1 16.88 9 4.12

2 15.31 4 4.62

3 16.70 7 3.88

4 9.53 1 2.72

5 14.18 2 3.95

6 17.07 12 4.58

7 16.93 10 4.15

8 16.96 11 4.58

9 16.74 8 4.84

10 15.59 6 3.84

11 15.52 5 3.30

12 14.86 3 4.00

Total 15.60 deo alb 4.13

Table 4-9a.

Analysis of Variance of Rev Scores on ETSA4
for Classes in the Standard Enriched Program at

the End of Grade Eight.

Source of Sums of Est. Mean
Variance S uares d f §922E11..

Among Means

Within Groups

Total

867.74

5285.58

6153.32

11

309

320

78.89

17.05

a
V

4.63

0 Significant at or beyond the .05 level.
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Table 4-10

Means, Ranks and Standard Deviations'of ETS44
Raw Scores for Classes'in the Standard Acceleilmartrogram

at the End of Grade Eight.

Class Mean Rank S.D.

1 17.88 4 4.29

2 18.20 5 4.16

3 17.61 3 4.24

4 23.32 10 4.33

5 16.65 2 3.82

6 18.86 7 3.87

7 18.77 6 4.97

8 16.55 1 4.07

9 19.10 8 4.21

10 19.17 9 3.56

Total 18.60 .... 4.12

Table 4-10a

Analysis of Variance of Raw Scores on ETS.4
for Classes in the Standard Accelerated Program at the

End of Grade Eight.

Source of Sums of Est. Mean
Variance SquareVariance d f 1912E21.-

Among Means

Within Groups

Total

a

847.81 9 94.20 5.55 V

4023.51 238 16.98

4871.32 247

Significant at or beyond the .05 level.



Table 4-11

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG4lormal Program at

the End of Grade Eight.

Class Mean Rank S.D.

1 18.53 4 4.79

2 13.83 1 4.08

3 15.93 2 4.51

4 18.69 5 2.85

5 18.96 6 3.88

6 18.20 3 4.63

7 21.10 7 3371

8 21.41 8 4.36

Total. 18.43 4.20

Table 40.11a

Source of
Variance

Analysis of Variance
Classes in the

End

Sums of
.

5.

1139.41

3421.97

4561.38

of Raw Scores

SMSG-Normal Program
of Grade Eight.

de f.

on ETS-I for

F

9.23

at the

Est. Elan
Squares

Among Means

Within Groups

Total

7

194

201

162.77

17.64

a Significant at or beyond the .05 level.



Table 4-12

Means, Ranks, and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG-Accelerated Program

at the End of Grade Eight.

Class Rank

1 20.65 4 3.55

2 17.17 1 3.89

3 20.96 6 4.71

4 20.85 5 4.14

5 19.48 3 3.40

6 19,03 2 4.24

Total 19.48 4.01

Table 4-12a

Analysis of Variance of Raw Scores on ETS-I for
Classes in the SMSG-Accelerated Program at the

End of Grad: Eight.

Source of Sums of Est. Mean
Variance Duarte daz 192arels

Among Means

Within Groups

Total

a
685.32 5 137.06 8.51 v

2480.63 154 16.11

3165.95 159

ameartrodmarailneuriummirsansumi miftrfOrvosommesissroMPOrm...

Significant et or byond the .05 level°
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Table 4-13

Means, Ranks, and Standard Deviations of ETS44 Raw Scores
for Classes in the UICSM4 Program at

the Lad of Grade Eight.

Class Mean Rank S.D.

1 18.85 5 4.34

2 15.04 1 2.98

3 21.60 8. 3.44

4 18.19 2 4.09

5 20.43 7 4.66

6 18.65 3 4.57

7 18.78 4 3.70

8 19.31 6 4.28

Total 18.85 .. 4.08

Table 4.43a

Analysis of Variance of Raw Scores on ETS-I for

Classes in the UICSM4 Program at the End of
Grade Eight.

Source of Sums of Est. Mean
Variance Imam AME22..

Among Mans

nithin Keane

Total

572,82 7

3373.62 204

3946,44 211

a Significant at or beyor4 the .05 Level.

324

81.83

16.62

4.92



Table 4-14

Means, Ranks and Standard Deviations of ETS-/ Raw Scores
for Classes in the UICSM4 PrograMm7riPmEnd

of Grade Eight.

Class Mean Rank S.D.

1 18.91 4 4.25

2 -18.63 3 4.36

3 16.75 1 4.00

4 20.76 5 4.61

5 17.44 2 4.10

Total 18.56 4.28

OnmeRWANIMINIP

Table 4-14a

Analysis of Variance of Raw Scores on ETS-I for
Classes in the UICSM -7 Program at the

End of Grade Eight.

Source of Sums of Est. Mean
Variance Squares d f Squares

Among Means

Within Groups

Total

255.38

2235.93

2491.31

4

123

127

63.84

18.33

3.48 0

0 Significant at or beyond .05 level.
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Table 4-15

Mans, Ranks and Standard Deviations of
ETS-I Residual Scores for Classes in the Standard Enriched

Program at the End of Grade Eight.

Class 1.9uum Rank S.D.

1 0.16 10 3.79

2 -1.76 2 3.28

3 -0.43 9 4,45

4 4.24 5.5 5.17

5 -2.14 1 3.05

6 0.38 11 3.55

7 0.44 12 3.60

8 -0.92 8 3.07

9 -1.45 4 3.82

10 -1.72 3 3.36

11 -1.04 7 3.66

12 -1.24 5.5 3.35

Total -0.93 3.61

Table 4.15a

Analysis of Variance of Residual Scores on ETS-I
for Classes in the Standard Enriched Program

at the End of Grade Eight.

Source of Sums of Est. Mean
Variance Squares d.f.

Among Means

Within Groups

Total

245.12 11 22.28 1.71

4027.18 309 13.03

4272.30 320
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Table 4.16

Means, Ranks and Standard Deviations of ETS-I Residual
Scores for Classes in the Standard Accelerated

Program at the End of Grade Eight,

Class Mean Rank S.D.

1 -0.90 1 4.09

2 -0.14 6 3.19

3 -0.51 5 2.96

4 3.21 10 3.06

5 -0.64 4 5.12

6 -0.88 2 3.67

7 -0,71 3 4.69

8 0.06 9 2.70

9 -0.05 7.5 3.45

10 -0.05 7.5 3.46

Total -0.09 3.69

Table 4-16a.

Analysis of Variance of Residual Scores on ETS-I
for Classes in the Standard Accelerated Program

at the End of Grade Eight.

Source of Sums of Est. Mean
Variance 12E21 d f Squares

Among Means

Within Groups

Total

a
292.30 9 32.48 2.38 V

3244.43 238 1153

3536.77 247

Significant at or beyond the .05 level.



Table 4-17

Means, Ranks and Standard Deviations of ETS-I Residual
Scores for Classes in the SMSGNoriainlagram

at the End of Grade Eight.

Class Mean Rank S.D.

1 0.70 7 3.82

2 -1.32 2 3.53

3 -1.98 1 3.75

4 0.66 6 2.96

5 0.26 3 2.74

6 0.29 4 3.59

7 0.61 5 3.35

8 1.31 8 3.52

Total 0.06 - 3.46

Table 4-17a

Analysis of Variance of Residual Scores on ETS-I for
Classes in the SMSG-Normal Classes at

the End of Grade Eight.

Source of
Variance

Sums of
Squares d. f.

Est. Mean

luau.
a

Among Means 234.13 7 33.45 2.79 V

Within Groups 2327.68 194 12.00

Total 2561.81 201

a Significant at or beyond the .05 level.
V
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Table 4-18

Means, Ranks and Standard Deviations of ETS -I Residual
Scores for Classes in the SMSG-Accelerated Program

at the End of Grade Eight.

Class Mean Rank S. D

1 1.29 4 3.45

2 -0.43 1 3.57

3 1.53 6 4.00

4 0.73 3 3.87

5 1.37 5 1.96

6 0.25 2 3.63

Total 0.71 3.52

Table 4-18a

Analysis of Variance of Residual Scores
on ETS-I for Classes in the SMSG-Accelerated Program

at the End of Grade Eight.

Source of Sums of Est. Mean
Variance 19Pareg. d.f. Squares

Among Means 81.26 5 16.25 1.31

Within Groups 1912.66 154 12.42

Total /993.92 159

111NIMINENK
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Table 4-19

Means, Ranks and Standard Deviations of ETS-1
Residual Scores for Classes in the UICSM-niogram

Class

at the End of Grade Eight.

Mean Rank S. D.

1 0.31 3 3.41

2 -0.41 1 3.27

3 1.41 6 2.70

4 -0.28 2 3.40

5 1.49 8 5.81

6 0.47 4 3.61

7 1.47 7 4.21

-8. 1.01 5 3.61

Total 0.70 3.38

Table 4-19a

Analysis of Variance of Residual Scores on ETSsa
for Classes in the UICSM -8 Program

at the End of Grade Eight.

Source of Suns of Est. Mean
Variance

4...2a1Su d.f. Squares

Among Means 106.48

Within Groups 3071.29

Total

7 15.21 1.01

204

3177.77 211

15.06
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Table 4-20

Means, Ranks and Standard Deviations of ETS-I
Residual Scores for Classes in the UICSM,7 Program

at the End of Grade Eight.

Class Ifte fcarig. S.D.

1 0.86 4 3.56

2 0.09 3 3.68

3 -0.82 1 2.73

4 2.11 5 3.65

5 -0.58 2 3.59

Total 0.38 3.47

Table 4-20a

Analysis of Variance of Residual Scores on
ETS4 for Classes in the UICSM -7 Program

at the End of Grade .Eight.

Source of

Variance
Sums of

Squares d. f.

Est. Mean
Squares

a

Among Means 156.04 4 39.01 3.24 V

Within Groups 1483.48 123 12.06

Total 1639.52 127

0 Significant at or beyond the .05 level.
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Table 4-21

Means, Ranks and Standard Deviations of ETS,b1tRaw Scores
for, Classes in the Standard Enriched Program

at End of .Grade Eight,

Class Mean

1 17.16

2 14.43

3 1.4.5o

4 10.73

5 13.11

6 14.53

7- 14.87

8 14.00

9 14.74

10 13.74

11 13.36

12 12.86

Total 14.10

Rank S.D.

12 4.43

7 3.68

8 3.44

1 1.94

3 3.29

9 3.98

ii 3.60

6 3.72

10 3.38

5 2.94

4 2.80

2 2.70

3.4.3.1111 410

Table 4-21a

Analysis of Variance of Raw Scores on ISEL-11.
for Classes in the Standard Enriched Program

at End of Grade Eight.

SOURCE OF SUMS OF EST. /CAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 545.50 11 49.59 4.23 0
Within Groups 3637.32 309 11.73

TOTAL 4182.82 320

0 Significant at or-beyond the :05 level
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Table 4-22

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the Standard Accelerated Program

at End of Grade Eight

Class Mean

1 13.75

2 12.12

3 14.07

4 19.09

5 14.13

6 14.57

7 14.36

8 12.27

9 16.83

10 15.30

Total 14.72

Rank S.D.

3 2.98

1 2.82

4 3.62

10 4.44

5 3.64

7 2.86

6 3.05

2 4.37

9 4.13

8 3.60

-- 3.61

Table 4-22a

Analysis of Variance of Raw Scores on ETS-II
for Classes in the Standard Accelerated .Program

at End of Grade Eight

SOURCE OF SUMS OF EST, MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 917.02 9 101.89 7.83

Within Groups 3084.70 238 13.02

TOTAL 4001.72 247

V Significant at or beyond the .05 level
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Table 4-23

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the SMSG Normal gram

at End of Grade Eight.

Class Mean Rank S.D.

3 4.57

1 2.46

2 3.20

4 3.59

7 3.64

5 3.88

6 3.87

8 5.20

..... 3.93

1 15.78

2 12.29

3 13.37

4 15.88

5 16.38

6 16.00

7 16.10

8 19.96

Total 15.76

Table 4-23a

Analysis of Variance of Raw Scores on ETS-II
for Classes in the SMSG - Normal Program

at End of Grade Eight

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 934.82 7 133.55 8.63 0

Within Groups 3002.29 194 15.48

TOTAL 3937.11 201

a
v Significant at or beyond the .05 level
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Table 4-24

Means, Ranks and Standard Deviations of ETS-I/ Raw Scores
for Classes in the SMSG - Accelerated Program

at End of Grade Eight.

Class Mean

1 18.77

2 14.67

3 17.48

4 17.11

5 17.67

6 18.32

Total 17.29

Rank S.D.

6 3.96

1 2.89

3 4.94

2 3.95

4 3.2o

5 4.27

__ 3.93

Table 4-24a

Analysis of Variance of Raw Scores on ETS-I1
for Classes in the SMSG - Accelerated Program

at End of Grade Eight.

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means

Within Groups

TOTAL

301.14 5 60.23 3.90 0

2379.63 154 15.45

2680.77 159

0 Significant at or beyond the .05 level.
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Table 4-25

Means: Banks and Stay.dard Dertations of ETS-II Raw Scores
for Clasees in the UICS-8 Program

at Er of Grade Eight.

Class Mean

1 17.07

2 14.17

3 21..4o

4 16.69

5 19.54

6 15,50

7 17.69

8 18.72

Total 17.57

Rank S.D.

4 4.68

1 3.11

8 2.64

3 4.59

7 4.25

2 3.87

5 3.44

6 4.08

3.93

Table 4-25e

Analysis of Variance of Raw Scor4s on EVS-II
for Classes in the UICSM-8 Program

at likid of Grade Right .

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 843.98 7 120.57 7.80 0
Within Groups 3137.63 204 15.46

3981.61 211

awrowM11.1.
0 Significant at or beyond the .05 level.
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Table 4-26

Means, Ranks and Standard Deviations of ETS-I/ Ray Seores
for Classes in the UICSM-7 Program

at the End of Grade Eight,

Class Mean

1 18.22

2 15,50

3 17.25

4 18059

5 1544

Total 17.01

SOURCE OF
VARIANCE

Among Means

Within Groups

TOTAL

Vallm/LEallarnSamaaHr*Noeff76.

Rank S.D.

4 3.36

2 3.01

3 3,91

5 3.73

1 3.98

.
3663

Table 4-26a

nolmr.SAVOIMILIMIMMINNIWedlAssa

Analysis of Variance of Rav Scores on ETS-IX
for Classes in ,the UICSM-7 Program

at the Ind of Grade Eight,

..1.....moulb

SUMS OF EST. MEAN
SQUARES d.f. S,pARES F

27085 4 59696 431 if,

1610,12 123 13.20

1837.97 127

S1 cant at or beyond the .05 level,
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Table -4-27

Means, Ranks and Standard Deviations of ETS:II Residual Scores
For Classes in the Stanaard Enriched Program

at the End of Grade Eight.

Class Mean

1 2.5010

2 -0.6567

3 -0.6024

4 0.2811

5 -1.3110

6 0.0492

7 0.3304

8 -2.1890

9 -0.6896

10 -0.4142

11 -1.2728

12 -1.6288

Total -0.536

Rank S.D.

12 4.00

6 3.06

7 3.23

10 3.07

3 2.58

9 2.92

11 3.48

1 3.09

5 3.42

8 3.13

4 2.46

2 2.22

O. OD 3.06

Table 4-27a

Analysis of Variance of ETUIResidual Scores
of Classes in the Standard Enriched Program

at End of Grade Eight.

SOURCE OF SUMS OF EST MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 416.28 11 37.84 4.05

Within Groups 2888.84 309 9.35

TOTAL 3305.12 320

Significant at or beyond.-th.e .05 level
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Table 4-28

Means, Ranks and Standard Deviations:.of ETS-II Residual Scores
For Classes in the Standard Accelerated Program

at the End of Grade Eights

Class Mean

1 -2.7979

2 -3.9694

3 -0.9723

4 1.9189

5 -1.1399

6 -2.5858

7 -2.5710

8 -2.5261

9 0.1699

10 -1.3469

Total -1.514

Rank S.D.

2 2.56

1 2.68

9 2.56

6 3.80

8 3.51

3 2.47

4 4.13

5 3.42

10 3.05

7 3.65

..... 3.26

Table 4-28a

Analysis of Variance of Residual Scores
of ETSZEfor Classes in the Standard Accelerated Program

at End of Grade Eight.

SOURCE OF SUMS OF
VARIANCE MARES d.f.

EST. MEAN
SQUARES

Among Means 594.49 9 66.05 6.22

Within Groups 2527.30 238 10.62

TOTAL 3121.79 247

Significant at or beyond the .05 level.
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Table 4-29

Means, Ranks and Standard Deviations of ETS-TI Residual Scores

for Classes in the SMSG - Normal Program
at End of Grade Eight,

Class Mean

1 0.0964

2 -1.2498

3 -1.7465

4 0.1008

5 -0.3091

6 0.4745

7 -1.4206

8 2.6539

Total -0.205

Rank S.D.

5 3.74

3 3.16

1 2.43

6 3.85

4 3.62

7 3.43

2 3.65

8 4.53

-- 3.51

Table 4-29a

Analysis of Variance of Residual Scorcs on ETS
for Classes in the SMSG - Normal Program

at End of Grade Eight,

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d. f. SQUARES

Among Means

Within Groups

TOTAL

0=1111=111.10

372.53 7 53.22 4.33 0

2385.87 194 12.30

2758.40 201

N2 Significant at or beyond the :05
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Table 4-30

Means, Ranks and Standard Deviations of ETS -II Residual Scores
for Classes in the SMSG - Accelerated Program

at Rad of Grade Eight.

Class Mean

1 1.8736

2 -0.6889

3 0.4297

4 -0,2696

5 1.8357

6 1.8877

Total 0.796

Rank

5

1

3

2

4

6

S.D.

3.77

2.97

4.45

3.71

2.23

3.74

3.56

Table 4-30a

Analysms of Variance
for Classes in the

at Enid

SOURCE OF
VARIANCE

Among Means

Within Groups

TOTAL

SINS OF
SQUARES

192.09

1951.71

2143.80

of Residual Scores on ETS.II
SMSG - Accelerated Program
of Grade Eight.

d.f.
EST. MEAN
SQUARES

5 38.42 3.03

154 12.67

159

Significant at or beyond the .05 level.
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Table 4.31

Neans; Ranks and Standard Daylatians of ETS-II Residual Scores

for Classes in the Uicsi&Z Program
at End of Grade Eight,

Class Mean

1 0.8072

2 0.1877

3 3.8381

4 0.5835

5 3.1972

6 -0.4987

7 2.1086

8 2.7606

Total 1.5710

Rank S.D.

4 3.50

2 2.62

8 2.28

3 3.81

7 4.81

1 3.46

5 3.40

6 3.96

-- 3.60

Table 4-31a

Analysis of Variance of Residual Scores on ETS-II
for Classea in the UICSM -8 Program

at End of Grade Eight.

SOURCE OF SUMS OF EST. MEAN
VARIANCE =ARES d.f. SQUARES

Among Means 428.71 7 61.25 4.73

Within Groups 2640.12 204 12.94

TOTAL 3068.83 211

Significant at or beyond the .03. level.
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Table 4-32

Means, Ranks and Standard Deviations of ETS-II Residual Scores
for Classes in the uicsm-rmugh

at End of Grade Eight

Class Mean

1. 2.14T6

2 -0.3396

3 1,5295

4 2.0968

5 -0.3122

Total 1.0150

Rank S.D.

5 2.94

1 2.69

3 3.03

4 3.29

2 3.81

-- 3.19

Table 4-32a

Analysis of Variance of Residual Scores on ETS. -II

for Classes in the UICSM-7 Program
at End of Grade Eight

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means

Within Groups

TOTAL

163.14 4 40.78 4.00

1255.53 123 10.21

1418.67 127

9 Significant at or beyond the .05 level



ETS-II Raw Scores. Each of the six claerwithin-program analysesofveriatzed

raw scores on the Mathematics Achievement Test yielded significant F ratios.

The differences between highest and lowest scoring close in ead program were

about of the same magnitude as on the Developed Mathematical Abilities Test.

The mean high-low classroom difference was 5.91, about 2.7 points greater than

the difference between the highest sad lowest program means. (Soe Tablas 4-21-4w24
and 4-21a-4-26a.)

ETS-II Residual Scores. All the analyses of the residual scores by

class-within-program yielded significant F ratios. Although mean differences

among classes decreased somewhat, they still differed significantly even after

T(.1; reading ability, arithmetic ability and the other pupil factors were

controlled. The average difference between highest and lowest class was

3.77, about two points lower than in the raw score analysis. The greatest

difference between residual program means was 3.09. (See Tables 4-27 to 4-32

and 4-27a through 4-32a).

Relationship Between Raw and Residual Class Means. To assess the degree

to which classes retained their position within programs after regression on the

seven independent variables, a series of rank order correlations was computed

between mean raw and mean residual scores for each of the ET tests.

Table 4.33

Rank Order Correlations Between Raw and
Residual Score Means for Classes in Each of the
Six Mathematics Programs at tlie End of Grade Eight.

Program s

ETS -I ETS -II

N Fd2 R N rd2

1. Standard Enriched 12 79.50 .72 12 142 .50
2. Standard Accele.ated 10 110.50 .33 10 82 .50
3. SMSONormal 26 .69 8 42 .50
4. SMSG-Accelerated 8 .77 8 2 .94
5. UICSM8 8 20 .76 8 2 .98
6. UICSM -7 5 0 1.00 5 4 .80

3.44



Since the multiple R from the regression equations was somewhat larger

for ETS-I than for ETS-II (.60 as compared to .50), (See Table C-101

it would have been expected that residual scores would differ more from raw

scores on,EUmI than on .2105411,, However, this expectation was fulfilled in

only some of the programs. For Standard Accelerated, SMSG4ccelerated and UICSM-

8 Programs, changes in rank order were greater on ETS-I, as expected;' but

for the other three programs, the reverse was true. To a large extent, the

variations among classrooms on both instruments must be attributed to factors

other than initial pupil abilities and attitudes.

Relationship Between ETSI and ETS-II Class Means. Rank order correlations

computed between class means within programs on the two tests, for both raw

and residual socres, yielded, as expected, considerably higher correlations for

the raw scores. The mean rank order correlation for the raw score means was

.70; for the residuals, .42.

Table 4-34

Rank Order Correlations Between ETS-I
and ETSII Raw and Residual Class titans

at the End of Grade 8.

Proisram

Scores

Raw Residual

N Ed2

1. Standard Enriched 12 62 .78 12 137.25 .52

2. Standard Accelerated 10 30 .82 10 106.50 .36

3. SMSG-Normal 8 8 .90 8 24 .72

4. SMSG-Accelerated 6 32 .09 6 28 .20

5. UICSM -8 8 4 .95 8 22 .74

6. UICSM-7 5 6 .70 5 10 .50
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Teacher Made Tests. As noted above, the teachers in each program with

the assistance of their consultant
)
constructed a test designed to assess

mastery of the material covered by each of the classes in each program. Thus,

each of the six tests consisted only of content which, according to the best

judgment of the teachers, had been covered in their classes.

Since each of the six tests was administered only to the pupils in the

program for which it had been constructed, the regression analyses were performed

within-program. (See Table C.3 in Appendix C). On the average, the seven

independent variables accounted for about one fourth of the variance of wk.

scores as they had on ETS-II.

Raw Scores. Inter-class differences were significant in all programs

except the Standard Enriched. In the latter, the difference between highest

and lowest scoring class was about 3.6 points; for the other programs the average

high-low difference was 4.8 points.

The tests varied considerably in difficulty. The Standard Enriched pupils

scored considerably higher on their test than did pupils in any other programs.

The pupils in the UICSM -7 classes had the lowest scores and showed the greatest

heterogeneity, both among classes and among pupils (See Tables 4-35 through

4-.40, and 4-35a through 4-40a.)

Residual Scores. Analyses of variance of the residual scores yielded

significant F ratios for all programs, even for the Standard Enriched which had

shown no significant differences on the raw score analysgs (See Tables 4.35b

through 4-40b). High-low class differences decreased for the SLandard Accelerated,

the SMSG-Normal and the SUM-Accelerated programs, but increased for the

Standard Enriched and the two UICSM programs. Thus, controlling for pupil

ability and attitudes toward mathenatics,did'relatively little to decrease

class achievement differences, although pupil variability decreased in all

3.46



Table 4.35

Mans, Ranks and Standard Deviations and Ranges on Teacher -Made Test
Raw and Residual Scores for Classes in the Standar(' Enric:ed

Program at the End of Grade Eight.

Raw Scores Residuals
-ar

Class Mean Rank S.D. Itime2 Jems}, Rank S.D.

1 21.28 12 3.31 17-25 2.14 12 3.56

2 17.62 1 3.53 12.24 -1.58 1 2.49

3 17.93 2 3.45 13-24 0.49 9 3.21

4 19.13 9.5 1.47 12-25 0.59 10 3.46

5 18.76 6 3.26 13.25 0.00 7 2.21

6 19.00 7.5 3.44 13-24 -0.24 5 2.40

7 18.81 5 4.87 15-24 -0.54 3 4.52

8 19.00 7.5 3.36 15-24 -0.39 4 2.68

9 19.13 9.5 3.66 12-24 0.21 8 3.11

10 18.19 3 4.00 12-24 -0.90 2 3.27

11 18.38 4 2.94 15-24 -0.03 6 2.85

12 19.25 11 2.74 13-24 0.86 11 2.32

Total 18.88 3.55 12-25 0.00 3.04

4 Ranges reported only for rnw scores.

Tble

Analysis of Variance of Raw Scores on TM for Classes
in the Standard Enriched Program at the End of Grade Eight.

r

1.67

Source of Sums of Est. Mean
Variance asaares Squares

Among Means 231.14 11 21.01
Within Groups 3909.90 309 12.61

Total 4141.04 320

Table 4 -35b

Analysis of Variance of Residual Scores of 'AMT for Classes
ia the Standard Enriched Program at the End of Grade Eight.

Source of Sums of Est. MeanVariance ASITZE d.f.
.:.".224r22 F

Among Means 254.88 11 23.17 7.30 r.With:1 Groups 2874.30 , 309 9.27Total
rainiiicant at or beyond the .05 1evel.



Table 4-36

Mesas, Ranks, Standard Deviations and Ranges On Teacher-Made Test
Raw and Residual Scores for Classes in the Standardgiccelerated Piegram

at the End of Grade Eight.

Raw Scores Residuals
a

Class Mean Rank S. D. Rim v ligan Pink S.D.

1 18.24 8 3.81

2 18.62 10 3.68

3 15.79 4 4.79

4 18.50 9 4.05

5 14.53 2 2.80

6 16.57 5.5 3.11

7 16.57 5.5 2.89

8 13.61 1 3.01

9 17.24 7 3.73

10 15.68 3 3.63

Total 16.46 - 3.63

=rer..earsvmerr

§ Ranges reported only for raw scores

13 -25 1.58 9 3.34

13-25 2.31 10 3.52

6-24 -0.49 4 4.36

9-25 1.47 8 3.61

12-19 -0.51 3 2.52

12-22 -0.44 5 3.05

11-24 -0.27 6 2.93

8-19 -1.75 1 2.56

8-24 0.49 7 3.20

7..23 -1.45 2 3.87

6-25 0.00 - 3.37

Table 4-36a

Analysis of Variance of Raw Scores of the TMT for Classes
in the Standard Accelerated Program at the End of Gradenght.

Source of Sum of
Varia ice §21,E22 d.f.

Among Means

Within Groups

Total

559.46 9

3136.22 238

3695.68 247

Est. Mean

agalEtti..

62.16

13.18

F
a

4.72 V

a Significant at or beyond the .05 level.

Table 4-36b

Analysis of Variance of Residual Scores on the TMT for Classes
in the Standard Accelerated Program at the End of Grade Eight.

Source of Sums of Est. Mean
Variance iguartit d.f. Isaull... F

Among Means 372.84 9 41.43 3.66 0
Within Groups 2697.30 238 11.33

Total 3070.14
0 Significant at or beyond the .05 level.



Means, Ranks, Standard Deviations and Ranges on the
Teacher-Made Test Raw and Residual Scores for C1as'ea in the

SMSG..Normal Program at the Mid of Grade Eight.

Class

Raw Scoxes

Kean

Residuals

Rank S.D.

a
Ranw. V Wan Rank S.D.

16.53 4 3.50 1124 1.10 7 3.05

2 14.05 2 3.67 7-20 0.23 3 3.32

3 11.73 1 3.25 5-16 -3.18 1 5.16

4 17.25 8 4.25 10-23 0.39 4.5 3.47

5 15.50 3 4.05 623 047 6 3.25

6 16.55 5 4,07 11.25 1.47 3 3.17

7 16.79 7 2.35 12-.21 -0.47 2 2.44

8 16.70 6 4.34 11-25 0.39 4.5 3 53

Total 15.75 m 3.73 5-25 0.00 - 3.18

Ranges reported only for raw scores.

Table 4'37a

Analysis of Variance of Raw Scores on the TMT for Classes
in the SMSG-Normal Program at ter End of 'Grade Eight.

Source of Sums of Est. Mean
Variance 20E22 d.f. SME522.... F

Among Means

Within Groups

Total

378.54

2689.02

3067.56

7

194

201

54.08

13.93

3.88

Significant at or beyond the .06:'; level.

Table 4-37b

Analysis of Variance of Residual Scores on the TIT for Classes

in the SMSG-Normal Program at the End iiri3rade Eight.

Source of Sums of Est. Mean
Variance §9LaLe2 d.f. 1911E"...: F

a

Among Means 376.71 7 53.82 5.33 '°
f

Within Groups 1948.66 194 10.10

Total 2325.37 201
f Significant at or beyond ihe .05 level. 149



Table .4-38

Means, Ranks, Standard DeViations anillginges on
Teacher-Made Test Raw and Residual Scores for Masses in the

SMSG..Accelerated Program at the End of Grade Eight.

Class

Raw Scores Residuals"

Mean Rank S.D. Range V Mean Rank S.D.

1 16.32 6 2.14 12-22 1,15 6 2.56

2 11.48 1 3.06 8-18 -2.11 1 3.16

3 16.13 5 3.65 5-21 0.52 4 3.46

4 15.89 4 3.52 8-22 -0.11 2 3.13

5 14.52 2 3.91 4-24 0.37 3 3.23

6 15.12 3 3..89 5-24 0.59 5 3.55

Total.. 14.80 -- 3.41 4-24 0.00 .. 3.20

0 Ranges reported only for raw scores.

Table 4-38a

Analysis of Variance of Raw Scores on the TMT for Classes
in the SMSG-Accelerated PI:ogram at the End of Grade Eight.

Source of Sums of Est. Mean
Variance Spares d.f. Squares

Among Means

Within Groups

Total

476.39

1795.21

2271.60

5

154

159

95.28

11.66

8.17

4 Significant at or beyond the .05 level.

Table 4-38b

Analysis of Variance of Residual Scores on the T1,17 for Classes
in the MSG 'ccelerated Program at the End of Grade Eight.

Source of Smis of Est. Mean
V,:inace Scurares d,ft 1:9119r's

Among Means

Within Groups

Total

103.56

1578.06

1771.62

5

;54

159

38.71

16.2%

3.7 tit

s Significant at or beyond the .05 level.
1 r,()



Table 4.39.

Means, Ranks, Standard Deviations and Ranges

on TeachevoMade Test Raw and Residual Scores
for Classes in the UICS5s8 Program at the

End of Grade Eight.

Class

Raw Scores Residuals

Mean Rank S.D. Range? Mean Rank S.D.

1 16.78 4 4.34 36,22 4.86 2 3.41

2 16.55 3 3.95 1244 0.91 5 3.25

3 19.70 8 1.89 17.24 1.02 6 1.62

4 16,46 2 3,87 10-23 -0.73 4 3.94

5 17.18 6 3.72 10.23 -1.12 1 3.52

6 15.62 14 2.54 11-25 -0.74 3 3.39

7 19.36 7 3.95 12.22 1.50 7 2,64

8 17.04 5 4.01 16.25 3.45 8 2.11

Total4 17.42 - 3.67 3.25 0.00 . 3,08

Ranges reported only for raw scores.

Table 4-39a.

Analysis of Varla-ace of Raw Scores on TMT fox Classes in the
UICSM -8 Program at the End 61Grade Eight.

Source of
Variance

Sum of

f.

Est. Mean

Squares

Among Means 410.65 7 58.66 44.36'

Within Croups 2744.99 204 13,46

Total 3155.64 211

gnificant at c-,; beyond the .05 level.

Table 4 -39h.

Analysis of Variance of Residual Scores of TMT for Classes in the
UTCSM-8 Program pt the End of Grade Eight.

Source of

Vartane

Among Means

Within GrOtT8

Toto
9 RfinTniaTif-aT

SUM9 of
snares d, f,

541.07 7

1939.76

2480,83 211
or Tievona the AIN -fie_ T.

9.51

F

8013



Table 4-40

Means, Ravks, Standard Deviations and Ranges on
Teacher -;-N ie Test Raw ana Residual Scores for Classes in the

UICSM-7 Program at the End of Grade Eight.

Class

Raw Scores Residuals

Mean Rank S.D. Range, Mean Rank S.I.

1 15.77 5 3.80 10.22 2.72 5 2.84

2 10.00 1 3.34 5-16 -3.25 1 3.65

3 14.42 3 3.78 5-22 1.55 4 3.11

4 14.50 4 4.41 7-23 1.25 3 4.05

5 10.19 2 4.06 4-19 -1.97 2 3.28

Total 12.91 3.92 4-23 0.00 NO 3.45

4'
Ranges reported only for raw scores

Table 4-40a

Analysis of Variance of Raw Scores
in the UICSM-7 Program at the

onlEfor Classes
End of Grade Eight.

Source of

Variance
Sums of
Squares, d.f.

Est. Mean
Squares

Among Means

Within Groups

Total

722.78

1891.27

2614.05

4

123

127

180.70

15.38

11.75°

V
a Significant at or beyond the .05 level.

Table 4-40b

Analyds of Variance of Residual Scores of TMT for Classes
in the UICSM-7 Program at the End of Grade Eight.

Source of

Vari=nce
Svms of
So tares d. £.

Est. Merri
Squerr3

Among Mears

Within Groups

Total

634.81

1467.76

2102.57

4

123

127

158.70

11.93

13.30
0

0 Significant at or beyond the .05 level.
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the programs. It would appear that the quality of the teaching in the various

classes was a stronger determinant of class achievement on the intra-program

tests than on the more general DevelomMathematical Abilities Test and even

on the cross-program achievement test.

Relationship Between Raw and Residual Class Means. Rank order correlations

between raw and residual class means varied greatly from program to program.

In the Standard Accelerated and the UICSM-7 programs there was very little

change of class order. In the SMSG-Normal program there was little consistency.

(See Table 4-41.) It would appear that in some of the programs the achievement

of the pupils was less dependent on their abilities and attitudes, more on

teaching procedures, while in other programs, the reverse was true.

Table 4-41

Rank Order Correlations Between Raw and
Residual Class Means on the Teacher Made Tests

for the Six Mathematics Programs at the End of Grade Eight.

Progrmn Fd211
1. Standard Enriched 12 160.90 .44

2. Standard Accel. 1.0 4.50 .97

3. SMSG-Normal 8 67.75 .20

4. SMSG-Accel. 6 10 .71

5. UICSM-8 8 54 .36

6. UICSM-7 5 2 .90
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Relationshi s Between ETS-II and the TMT' . Rank order correlations

computed hetween ETS-II and TMT scores (both raw and residual) for each program

suggested that the degree to which the two kinds of measures assessed achieve-

ment of the same material varied greatly from program to program. For the

four contemporary programs, rank order correlations by classes ranged from a

low of .52 for SMSG-Normal raw scores to a high of .90 for UICSM-7 residuals.

For the two standard programs there was either no significant relationship

or a negative one.

Table 4-42

Rank Order Correlations Between Scores on the mMT's and
on ETS-IT (Raw and Residual) for Classes in Each of Six Mathematics

Programs at the End of Grade 8.

Prograir N

Scores
71111111NON/411MRIONIMIII

Raw Residual

Ed
2

z,d2

1. Standard Enriched 12 279 .02 264 .08

2. Standard Accel. 10 148.25 .11 242 -.47

3. SMSG-Normal 8 40 .52 23.50 .62

4. SMSG-Accelerated 6 16 .54 4 .89

5. UICSM-8 8 12 .86 20 .76

6. UICSM-7 5 4 .80 2 .90

111111INVIIMIIMM=.41

In general, the material ir,zluded in the Mathematics Achievement Test

(ETS4/), had more in common with what the teachers believed they had taught

during the course of the year in classes in the four contemporary programs

than in the two standard ones.
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CHAPTialt V

Ninth Grade Results

By the spring of 1964 it became clear that many of the original classes

would not remain in the study through the ninth grade. Despite initial

commitment; a number of the New York State systems which had classes in tbP

Standard Accelerated program, insisted that the Regent's examinations forced

them to move their classes into geometry (or Math 10) rather than the inter-

mediate algebra (or Math 11) which the experimental conditions required. A

number of other districts could not retain their ninth grade classes intact

as a result of crowded double- session conditions in the senior high schools

into which their ninth grades moved. In one or two other situations, there

was strong pressure to inclued "modern" mathematics in classes which had been

following a traditional pattern until that time and the classes were, there-

fore, dropped from the experiment. In one of the UICSM-8 classes the teacher

mistakenly followed an incorrect sequence and was, therefore eliminated from

most of the analyses.

Asa result of the various field complications, the number of participating

classes decreased from a total of 49 at the end of grade eight to a total of

37 at the end of grade nine. (See Table 5-1).



Table 5-1

Number of Classes and Pupils By Program
in Each of the Seven 10' Mathematics Programs

at the End of Grade Nine

Program No. of Classes No. of Pupils

1 Standard Enriched 11 269

2 Standard Accelerated-geometry 5 105

3 / Standard Accelerated-algebra 1 25

4 SMSG-Normal 5 114

5 SMSG-Accelerated 4 93

6 unsm-8 6 142

7 uicsm-7 5 120

Total 37 868

One of the Standard Accelerated classes (designated as program 3) followed
a 2nd year algebra rather than the geometry sequence used by the other five
classes and was either eliminated or treated separately in the data analyses.

The teacher groups each met with their consultants three or four times

during the school year. The in-service sessions dealt with the new material

to be covered during the ninth year and with problems encountered by the

teachers. Toward the end of the year the consultants for each program prepared

Teacher -Made Tests based on material proposed by the teachers.

As a result of the exigencies of the field situation, an attempt was made

to modify somewhat the design of the study without violating its initial

intent. Although it wac *till possible to compare standard to contemporary

and accelerated to enriched Programs, a farther division between algebra and

geometry was considered,
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Pace

Enriched

Accelerated

Pace

Enriched

Accelerated

Table 5-2

Number of Classes in Each Type of Program
By Pace, Approach and Content

Standard Approach

Algebra Geometry
Program # Classes Program erasses

St. Enr. 11 OW OD IN 0

St. Ace, 1 St. Acc. 5

Contemporary Approach

Algebra Geometry
Program FM:tit:sE7g

SMSG-N 5

Program # Classes

INSt IMP 0

MSG .-Ace. 4 UICSM-7 5
UICSM -8 5

Unfortunately, as can be seen from Table 5-2, there were no classes

engaged in eitherte contemporary or standard enriched geometry programs and

only one in standard accelerated algebra. Thus, it was not possible to follow

the modified design in the analyses of test scores.

Therefore, analyses by program were, as before, limited to comperisoni

along the dimensions of approach and pace and only incidentally took account

of content.

The cross-pro, amm analyses of Lotal scores for both the Developed

Mathematical Abilities Test (ETS-I) and the Mathematics Achievement Test (ETS-

II)were performed on the 868 pupils as presenteC. in Table 5-1. In these

analyses, the 25 pupils in the Standard Accelerated-Algebra class were treated

as members of a separate program. It was thus possible to see what effect

this program had on the pupils developed mathematical abilities, as well, as to

ace how they performed on an achievement test which drew no material from
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their program.

Fbr the sub -test analyses, however, the Standard-Accelerated - Algebra

class was eliminated, since no sub -test was developed around its course of

study anditi3 performance on "own" and "other" content could not be compared.

The sub -test analyses were thus based on a population of 843 pupils in a total

of 36 classes. Similarly, the within program analyses on the ETS-tests and

the TMT's included only the 36 classes.

For the Questionnaire on Mathematics inventory and the Abilities Self-

Rating Scale 22 and 23 pupils, respectively, lacked either 7th or 9th grade

scores and were thus eliminated; but the UICSM-8 class which had mistakenly

covered the "wrong" material and had been excluded from the various achievement

test analyses, was, nevertheless, included in the study of attitudes and

abilitites self- rating. The total number of pupils for this part of the study

was 872 and 871, respectively.

Fbr the longitudinal correlational analysis performed at the end of

grade nine, in which all measures for each of the three years were included,

the population was reduced to the 813 pupils who had scores on all of the

instruments for each year.

Analysis of Test Results

At the end of grade nine, which represented the terminal point of the

study, pupils were tested on 9th grade forms of the Developed Mathematical

Abilities Test (ETS-I)and the Mathematics Achievement Test (ETS-II). As in

previous years, ETS -I was composed largely of items drawn from the Scholastic

1pbile Test item pool. ETS-II was developed from the material covered by

each of the six programs and distributed among six sub- tests, each based on

the content of a particular program. Each program was also tested on a
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separate Teacher-Made Test (TMT). In addition, the Questionnaire on Mathe-

matics and the Abilities Self-Rating Sc. ale, both of which had been administer-

ed at the beginning of grade seven, were re-administered.

Scores on the Developed Mathematical Abilities and Mathematics Achievement

tests were again regressed on the seven independent variables used in previous

years, with regression analyses based on the total population, (See Table D-11

Appendix D). The regression analyses of the TMT scores were performed sepa-

rately for each program, The attitude test scores were analyzed by a co-

variance design, in which seventh grade scores were used to adjust ninth grade

scores,

aolled Mathematical Abilities - ETS -I Raw Scores. Means on ETS -I

ranged from 15.39 for the StandArd Enriched to 19.58 for the SMSG-Accelerated

programs The standard deviations were fairly homogeneous, ranging from a

high of 4.4 for SMSG-Accelerated to a low of 3.5 for the single Standard

Accelerated-algebra class. (See Table 5-3).

A one-way analysis of variance of ETSmI Raw Scores across the seven

programs (See Table 5.4) yielded a significant F ratio. Contrasts among

program means found that the Standard Enriched program fell significantly

below each of the other six; Standard Accelerated-geometry fell below Standard

Accelerated-algebra and both SMSG programs; SNSG- Accelerated scored signifi-

cantly above five of the other six programs, failing to differ significantly

only from the Standard Accelerated-algebra class; UICSM-7 scored significantly

lower than the Standard Accelerated-algebra class and each of the two SMSG

programs; uicsn.8 scored below SMSG-Accelerated but did not differ significantly

from UICSM-07, SMSG-Normal or from either of the Standard programs.

The mean of the contemporary program cluster was significantly higher

than the mean of the standard one and the Accelerated programs scored

significantly higher than the Enriched,
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Table 5-3

Means, Ranks, Standard Deviations and ?anges 0 of Er -T
Raw and Residual Scores for rupilc in Sevian Mathematics Programs

at the End of Grade Nine.

Program VIIII1

tier FTS-I Re9idupl Scores
V .44 J..1....."Ivesmug epiewurames wirsawasser..a.. wasessor 6.4.0,1MINIPM~

X Rank S.D. 111022/ X Rank S.D.

Standard Enriched 269 15.3866 1 4.39 5-27

Standard Accel. -Geom. 105 17.0666 3 3.64 8-25

Standard Accel.sAlg. 25 18.7600 6 3.47 11-23

SMSG-Normal 114 18.2456 5 4.10 11-29

SMSG- Accel. 93 19.5806 7 4.42 9-29

UICSM-8 142 17.6690 4 4.03 8-27

UICSM-7 120 16.8416 2 4.13 7..29

Total 868 17.086 4.36

- .5248 2 3.74

-1.0665 1 3.41

.3995 5 3.05

.2826 4 3.37

1.3652 7 3.98

.7486 6 3.32

- .3107 3 3.37

- .017 3.61

a Range; reported for raw scores only.

2?ogrq71 3 includes only the one Standard Accelerated class which followed a
second year algebra sequence.
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Table 5-4

Analysis of Variancehof Raw Scores on ETS-1
for Pupils in StweeHathematics Programs at

the End of Grade Nine,

Source of Sums of Est. wean
Variance d.f

a
Among Means 1634,41 6 0 272.40 15,77 V

Within Groups 14874.12 a61 17,28

Total 16508.53 867

Scheff6 Tests

1 . 2 3 4
sumnotzeoungsdieromeWSIP

1. St. Ea. -1.6800 -3.3734° -2.1950° -4.1940° -2.2824 -1,4550

2. S. Acc.-Geom.

3, St. Acc.-Alg.

4. SMSG-Normal

5. SMSG-Accel

6. ".:CSM-8

7. UICSM-7

-1.69340 -1.17900 -2.51400

VStenderd vs, Contempotery A1,9801
Enriched vs, Acc:eletAted -1,11q1 0

-

1.910

.1.335J"1 1.4040

1.9110 2.7390G

v Sipni.ffcrnt it or beyond the 05 lel,e1

h Pli4rem 3 Incluids only the one St,Indf3td A(sr:Oetqfp_ri 01;tp,! OtiCh fo11ner p serono
v ye eigebte segnence



ETS-I Residual Scores. When the scores on ETS-I were controlled for initial

pupil abilities and attitudes, the rank order of the program means changed.

Lowest place was now held by Standard Accelerated-geometry, with Standard

Enriched, one above. SMSG-Accelerated maintained its place at the top of the

rank order and UICSM-8 moved from fourth place to sixth, one from the top.

(See Table 5-3).

A one-way analysis of variance of the residual scores yielded a signifi-

cant F ratio, Contrasts among program means did not reach significance in as

many instances as was true for the raw score contrasts. Both Standard Enriched

and Standard Accelerated-geometry fell significantly below each of the SMSG

programs and UICSM-8, while SMSG-Normal was exceeded only by SMSG,Accelerated

which, along with UICSM-8 scored significantly higher than UICSM-7. (See

Table 5-5).

While the contemporary cluster still had a significantly higher mean

than the standard one, the enriched and accelerated clusters no longer

differed significantly from each other.

In general, the regression had the effect of lowering the relative

position of the Standard Accelerated-geometry program and, to a lesser extent,

of Standard Accelerated-algebra and SMSG-Normal; while raising the position

of both UESM programs; SMSG4velerated-remained 'unaffected*

Mathemtics Achievement Test OM, Al Raw Scores. As in previous years, mean

scores on ETS-II were lower than on ETS-I, despite the greater number of items

on the former. The difference in the grand means was about 1.5 points.

UICSM-7 had the highest mean - 19.64, while Standard Enriched was at

the bottom of the rank order with a mean of 12.07. SMSG-Accelerated held

second place with a mean score of 17.89 while Standard Accelerated-algebra
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Table 54.5

Analysis of Vatiance orgtetiitkial Scores on ETS,4
for Pupils in Sevenv Mathematics Programs

at the End of Grade Nine.

Source of Sum of Est. Mean
Variance Squares, d.f. 519.11res

Among Means

Within Groups

TOTAL

470.88

10831.42

11302.30

6

861

867

78.48

12.58

6.24

Scheffe Tests

111.11.111.

0

i 2 3 4 5 6 7

1. Standard Enriched -.8074 -1.8900 - 1.2734
V

2. Standard Accel.-Geom. -1.3491 -2.4317-1.8151

3. Standard Accel.-Alg.

4. SMSG-Normal

5. SMSG-Accal,

6. 'JICSM -8

7. UICSM-7

a

.1.0826V
a

a
1.6759

v

Standard vs. Contem-%rary = -1.0960V 1.0593°
Enriched vs. Accelerated = nos.

a Significant at or beyond the .05 level.

b Program 3 includes only the one Standard Accelerated class which followed a
V second year algebra sequence.
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held the next to last rank with a mean of 15.00. However, the variances were

not uniformly homogeneous. Although the standard deviations for six of the

programs fell between 3.6 and 5.0, UICSM-8 had a standard deviation of 10.32.

(See Table 5-6).

A one-way analysis of variance of ETS-II raw scores across the seven

programs yielded a significant F ratio. (See Table 5-7). Contrasts among

program means found Standard Enriched significantly below each of the others

and UICSM-7 significantly above all other programs. SMSG- Accelerated

exceeded all but Standard Accelerated-geometry and UICSM-7. It was interesting

to note that the Standard Accelerated-alegebra class whose course of study was

not represented on the test, did better than Standard Enriched for whom 1/6

of the test was derived from their on program.

Both cluster contrasts showed significant differences. The contemporary

programs exceeded the standard ones; the accelerated exceeded the enriched.

ETS-II Residual Scores. The residual means fell in the same rank order

as the raw score means. Standard Enriched, Standard Accelerated-algebra and

UICSM-81 on the average, each fell below expectation. The other four programs

scored above expectation. The variances were homogeneous.

A one-way analysis of variance across Vilc seven programs yielded a signi-

ficant F ratio. Contrasts among program means still placed Standard Enriched

significantly below all but Standard Accelerated-algebra, suggesting that the

initial high ability of the algebra class was responsible for its relatively

high raw score performance. UICSM-7 scored significantly higher than each of

the other six programs and SMSG-Accelerated exceeded all but UICSM-7.

The cluster contrasts found the contemporary and accelerated programs

significantly higher than the standard and enriched, repectively. (See

Table 5-8).
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Table 5-6

a
Means, Ranks, Standard Deviations and REnges V of ETS-II

Raw and Residual Scores for Pupils in Savant,' Mathematics Programs
at the End of Grade Nine.

ETS-II Raw ETSII Residual

N Rank S.D. ,Ran,Re X Re* S.D.

Standard Enriched 269

Standard Accel.-Geom. 105

Standard Areal.-41g. 25

SMSG-Normal 114

SMSG Accel. 93

UICSM -8 142

UICSM -7 120

Total 868

12.0706 1 3.63 4-21 .1088 1 3.77

16.4761 5 4.22 5-26 .1540 5 3.99

15.0000 2 3.79 8-22 - 1.8366 2 4.09

16.3070 4 4.51 0-27 .1518 4 3.72

17.8924 6 5.01 6-31 1.3046 6 4.30

15.5314 3 10.32 430 - .6503 3 4.09

19.6416 7 4.56 9 -31 4.0342 7 4.05

15.481 6.25. - .076 4.41

Ranges reported for raw scores only.

Program 3 includes only the one Standard Accelerated class which followed a

second year algebra sequence.
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Source of

Variance

Among Means

Within Groups

Total

Table 5 -7

Analysis of Variance of Raw Scores on ETSII

for Pupils in Seven v Mathematics Programs at

the End of Grade

1 2

Sums of

Squares,

5934.70

27930.25

33864.95

a
1. St. En. -4.4055V

2. St. Acc. -Geom.

3. St. Acc. -Alg.

4. SMSG-Normal

5. SMSG-Accel.

6. TJICSM' -8

7. UICSM-7

d.f.

Est. Mean

Squares

6 989.17

861 32.40

867

Scheffe Tests

3
.1110

4 5
INafr

F

30.53°

0 7
ONNIMM1,10=11111MIIMINICD INIMMIIIN!110

a A a a

-2.929el -4.2364V -5.8218v -3.4608V -7.5710V

-2.8924°

a

-1.5854V

a

Standard vs. Contemporary = -3.8263V

Enriched vs. Accelerated = -3.84660

a

-3.1655V

a
-4.6416V

a
-3.3346V

a
2.36100 -1.74920

a
-4.1102V

a Significant at or beyond the .05 level.
V

Program Z includes only the one Standard Accelerated class which followed a second

year algebra sequence.
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Table 5-8

Analysis of Variance ofhResidual Scores on ETSmII
for Pupils in Seven V Mathematics Programs

at the End of Grade Nine.

Source of

Variance

Among Means

Within Groups

Total

Sums of
Squares, d. f.

3452.02 6

13433.85 861

16885.87 867

Est. Mean
,Squares

575.34

15..60

36.8441

1 2

Scheffe Tests

5 6 73 4

1. St. En.

2. St. Acc.-Geom.

3. St. Acc.-Alg.

4. SMSG-Normal

5. SMSG"Acc.

6. UICSMM8

7. UICSM-7

-2.2628G*

-1.99060

-2.2606°

*1.9874°

-3.4134°

a
-1.1506V

-3.14120

a
-1.1526V

-1.4585

a
1.9549V

-6.1430°

a
-3.8802V

a
-5.8708V

3.8824°
a

-2.2796V

a
-4.6845V

a
Standard vs. Contemporary m 402.6295Y,

Enriched vs. Accelerated -2.46939

V
a Significant at or beyond the .05 level.

V
b Program 3 includes only the one Standard Accelerated clasa which followed a second

year algebra sequence.
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ETS-II Sub-test Analyses Raw Scores. The six sub-tests of the

Mathematics Achievement Test (ETS-4I) were unequal in number of items°

Sub-test III (SMSG-Normal), Sub-test IV (SMSG-Accelerated) and Sub-test VI

(UICSM-7) each contained six items; Sub-test I (Standard Enriched) and

Sub-test V (UICSM -8) contained seven items and Sub-test II (Standard Acceler-

ated) contained eight, items. Thus, the means across sub-tests could not be

compared directly to each other. Mean per cent of items passed was, therefore,

recorded on Table 5 -9. The cell representing the mean of each group on its

"own" sub-test is designated by 4.

Checking down the columns of Table 5-9, Standard Accelerated, MEG-

Normal, and both UICSM programs exceeded all other programs on their "own"

sub-test scores The Standard Ettriched classes were out-scored on their own

material by all but Standard Accelerated while SMSG-Accelerated fell below

both Standard Accelerated and UICSM-7 on its "own" sub-test.

Checking across the rows, SNSG-Normal and each of the UICSM programs

passed the highest per cent of items on their "awn" sub-tests, while the

other three programs did better on sub-tests derived from programs other

than their own, Standard Enriched did best on the SMSG-Normal sub-test;

Standard Accelerated did best on the UICSM-7 sub-test; and SMSG-Accelerated

received its highest per cent passed on the SMSG-Normal sub-test. Adding

ranks across rows found Standard Enriched at the Lottom of the rank order

with the lowest sum of ranks (11), SMSG-Accelerated and UICSM-7 with the

highest (28 and 27, respectively), and Standard Accelerated and UICSM-8 in the

middle (19 and 18, respectively).

A series of oneagway analyses of variance of the six. sub-tests across the

six programs yielded significant F ratios in every instance. (See Tables

134a through D-4f, Appendix D).
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On Sub-test I (Standard Enriched) SMSG-Accelerated scored significantly

higher than either of the standard programs and UICSM"? exceeded Standard

Accelerated. The contemporary cluster had a significantly higher mean thank

the standard one, but the accelerated and enriched cluster did not differ

significantly from each other (See Table D-4a, Appendix D)0

On its 'town" Sub-test II, Standard Accelerated scored significantly above

all but UICSMys7 (which also followed a geometry sequence). UICSM -7 also

exceeded Standard Enriched, both SMSG programs and UICSM-8, while SMSG-

Accelerated scored significantly above Standard Enriched and UICSM-8. The mean

of the accelerated cluster was significantly higher than the mean of the

enriched; the standard and contemporary clusters did not differ significantly.

(See Table 10604b, Appendix D).

On its "own'? Sub-test SMSG-Normal scored significantly higher than

both standard and both UICSM programs, as did SA SG-Accelerated. Standard

Enriched exceeded Standard Accelerated, The enriched cluster scored signifi-

cantly higher than the accelerated one; the contemporary cluster exceeded the

standard ones On this sub-test, most programs scored higher than on any other

of the sub-tests. (See Table Du c, Appendix D).

On its Sub-test IV, SMSG-Accelerated did significantly better than Standard

Enriched and UICSM-8, but not than the other programs. Both Standard Accel-

erated and UICSM-7 scored significantly higher than Standard Enriched, SMSG-

Normal, and UICSM-.8; and SMSG-Normal exceeded Standard Enriched. The acceler-

ated cluster surpassed the enriched, and the contemporary did better than the

standard. (See Table D-4d, Appendix D).

On Sub-test V, UICSM-8 dealt more effectively with its "own', content than

the two standard programs and UICSM-70 In fact, each of the four contemporary

programs scored significantly higher than each of the standard ones. As expected,

the contemporary cluster exceeded the standard one, and the accelerated scored

above the enriched. (See Table Di-4e, Appendix D).
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On Sdbmtest VI, 13 of the possible 15 contrasts were significant.

UIGSM4, from whose content the sub-test was developed, scored significantly

higher than each of the other five programs; Standard Accelerated exceeded

each of the remaining four. Both SMSD.programs did better than UICSM-8 and

Standard Enriched. Both cluster contrasts were significant in favor of the

accelerated and the contemporary, respectively.

salliau21212±suaLamal The analyses of raw sub-test scores found

that four of the six programs received higher mean scores on their own sub-test

than did any other program* However, Standard Enriched and SMSG-Normal dealt

somewhat less effectively with their own material than did other programs to

which the material had not been directly taught. Three of the programs -

SMSG-Normal and the UICSMs - passed the greatest proportion of items on their

own sub-test, while the remaining three did better. on sub-tests derived from

the material of other programs. From the average per cent of items passed by

all groups on each sub-test, number III (SMSG-Normal) appeared to be the

easiest (better than half the items were passed, on the average) and number II

(Standard Accelerated) the most difficult. (About a third of the items were

passedl on the average.)

The analyses of variance for each sub-test across programs yielded signi-

ficant F ratios. Of the 90 possible contrasts between pairs of means, 50 were

significant. Of the 18 times that UICSM4 differed significantly from some

other program 15 favored UICSM -7; whereas in 18 of the 19 significant contrasts

in which Standard Enriched figured, it fell significantly below the other

programs. Standard Accelerated fell significantly below other programs in 9

contrasts and scored significantly above the others in 10; SMSG-Normal was

significantly higher in 9 cases, lower in 6. SMSG-Accelerated figured signi-

ficantly in 14 contrasts of which 12 were Li its favor; while of the 15 invTlv-

ing UICSM..8, 12 favored some other program*

In comparisons between the accelerated and enrie3d programs, the accel-
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erated cluster scored significantly higher than the enriched on sub-tests II

(Standard Accelerated), IV (SMSG-Accelerated), V (UICSM-8) and VI (UICSM -7);

in other words, on all four sub -tests derived from the material of the

accelerated programs. On Sub -test III (SMSG-Normal), the enriched cluster

scored significantly higher than the accelerated one. On Sub -test I (Standard

Enriched), there were no significant differences due to pace.

Comparisons between the standard and the contemporary program clusters

found the latter significantly higher on five of the sub -tests (I, III, IV,

V, VI) and not significantly different on Sub -test II. Thus the contemporary

programs exceeded the standard ones not only on the sub -tests derived from

contemporary content, but also on the standard material of Sub -test I.

ETS-II Sub -test Analyses: - Residual Scores. When the raw scores were

regressed on the seven independent variables and the effects of ability and

attitudes toward mathematics partially controlled, there were few changes in

the rank order of the programs on each of the sub - tests. (See Table 5-10).

SMSG-Normal and both UICSM programs retained top rank on their on sub-test.

Standard Accelerated, however, which had ranked highest on its own material

when raw scores were considered, was now exceeded by UICSM-7. Inspecting the

rows, Standard Accelerated, MG-Normal and both UICSM programs achieved their

highest scores on their on sub-tests, but Standard Enriched and SMSG-

Accelerated did better with content from programs other than their own.

Standard Enriched scored at or above expectation only on sub -test III (SMSG,

Normal), while UICSM-7 fell below expectation only once, on the same sub -test.

One-way analyses of variance of program residual scores on each of the

sub -tests yielded significant I' ratios. However, the number of significant

contrasts dropped substantially. Only 38 of the possible 90 contrasts reached

significance as ageinst 50 in the raw score contrasts.
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On the Standard Enriched Sub test I, SMSG-Accelerated exceeded Standard

Accelerated. None of the other contrasts, either between program or cluster

means reached significance. (See Table Die5a, Appendix D),

On its sown" Sub-test II, Standard Accelerated scored significantly higher

than all but UICSM7, while the latter exceeded each of the other five programs*

Thus, when the groups were equated on ability, the classes which studied the

UICSM version of geometry coped more effectively with the standard geometry

content than the standard group, a fact not found in the raw score analyses.

The standard and contemporary clusters did not differ significantly from each

other; the accelerated scored significantly above the enriched, (See Table D-5b,

Appendix D)0

On its ',owns Sub-test III, SMSG-Normal scored significantly higher than

all programs except SMSG-Accelerated, and the latter exceeded Standard

Accelerated and UICSM-7. Standard Enriched also scored significantly higher

than UICSM-7. There was no significant difference on the supposedly contem-

porary content of this sub-test between the standard and contemporary cluster.

But, as in the raw score contrasts, this was the only sub-test on which the

enriched cluster scored significantly higher than the accelerated, (See Table

1165c, Appendix W.

On the SMSG-Accelerated Sub-test IV, UICSM-7 scored significantly higher

than four of the remaining five programs. Only when contrasted with SMSG-

Accelerated., from whose program the sub-test was derived, did UICSM7 fail to

show superiority° SMSGseAccelerated as well as Standard Accelerated scored

significantly higher than Standard Enriched. Both cluster contrasts reached

significance: accelerated exceeded enriched and contemporary scored above

standard* (See Table E4d, Appendix D).

On its sown" Sub-test UICSM-8 differed significantly from the two
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standard programsOs did each of the other three contemporary programs) and

also from UICSM-7. In fact, each of the "modern" programs scored above

expectation on this sub-test and only in the comparison between the two

UICSM programs did one do significantly better than any other. The

accelerated and contemporary program clusters had significantly higher means

than the enriched and standard clusters, respectively. (See Table D-5ej; App. D).

On the UICSM-7 Sub -test VI, the only contrasts which remained significant

after regression were those between UICSM-7 and each of the other programs

end the one between Standard Accelerated and Standard Enriched. The remaining

seven contrasts, which reached significance when raw score means were compared,

were no longer significant in the residual comparisons. But while UICSM-7

exceeded all others on the standard as well as the contemporary geometry

content, the Standard Accelerated program, which also studied geometry,

exceeded only the consistently low Standard Enriched on the contemporary

geometry material of this sub-test. (See Table D-5f, Appendix D),

Summary: Sub -test Residuals. The regression of sub -test scores had the

effect of generally raising the scores of the two UICSM programs and lowering

those of SMSG-Normal. Standard Enriched retained its low position, failing

to reach expectation on ftve of the six sub- tests, including its own. SMSG-

Normal, and UICSM -8 scored 7:.alow expectation on four of the six sub -tests --

the former achieved a positive residual mean score only on its own (III) and

the UICSM-8 (V) sub-tests, while the latter attained or exceeded expectation

on Standard Enriched (I) and its own (V).

Standard Accelerated exceeded expectaion on the two geometry sub- tests,

its own and UICSM-7's as well as on the material derived from the SMSG-

Accelerated content. SMSG- Accelerated fell below expectation only on the two
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geometry sub- tests. In general, applying knowledge derived from some kind of

algebra sequence to solving geometry problems and vice versa, seemed most

difficult for all groups.

On four of the six edb-tests (two based on algebra, two on geometry) the

accelerated programs exceeded the enriched and only on the SMSGjormal sub-

test did the enriched cluster score significantly higher. On the Standard

Enriched sub -test, the contrast by pace of study was not significant.

Contrasts by the approach to mathematics (standard vs. contemporary)

yielded significant differences only on the three sub -tests derived from the

courses of study of the three contemporary, accelerated programs (UICSM-7,

UICSM-8 and SMSG-Accelerated). In each case, the significant difference favored

the contemporary program cluster.

When the 38 significant contrasts between program means were considered,

UICSM-7 exceeded other programs 16 times and fell below in only 4 comparisons;

Standard Enriched, on the other hand, did better only once, and less well

12 times. SMSG-Normal and SMSG-Accelerated exceeded contrasting programs

6 times. The former scored lower in 4 contrasts, the latter in 3. Standard

Accelerated scored higher 6 times, :Lower 10 times while UICSM-8, which only

figured in eight significant contrasts, exceeded the comparison program three

times, and fell below 5 times. On the basis of these observations the UICSM-7

program was most apt to score significantly above all others while Standard

Enriched was most apt to score below the contrasting program. The other four

programs showed mixed patterns, with the two SMSG programs somewhat more apt to

be higher than lower, while UICSM-8 and Standard Accelerated more apt to wore

below than above contrasted programs.
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Intercorrelations Among Sub -tests. The extent of independence of the

six sub -tests can be seen from Table D-9 in Appendix D. The to at correla-

tion (.0093) was between the sub -test derived from the Standard Accelerated

program which studied geometry and the SMSG- Normal program which dealt with

contemporary elementary algebra. The highest correlation (.4388) was between

the two geometry sub -tests -- II (Standard Accelerated) and VI (UICSM-7).

Sub -test II and IV (SMSG-Accelerated) had a correlation of .3870 and IV

correlated .3568 with VI. There was apparently more common material among

these three sub -tests than among any of the others. The average of the

fifteen correlations was approximately .20 which, while significantly differ-

ent from zero is, nonetheless, small; accounting for about 4% of the variance.

It is interesting to note that the lowest correlations (an average of

about .13) were with Sub -test III (MSG-Normal), while the average correlation

with Sub -test VI (UICSM-7) was about twice as great (.26). The intercorrela-

tions among the four contemporary sub -tests were, generally, smaller (about

.19) than those between the contemporary and the standard sub -tests (about

.26), while the two standard programs had a correlation just under .13. The

four sub -tests based on the content of the accelerated programs had an average

correlation of .27 while the sub -tests developed from the two enriched programs

had a correlation of .18.

The relationships between the sub -tests and the seven independent

variables were small. Mathematical ability, as measured by the STEP Teat

showed consistently higher correlations with the sub -tests than any other of

the independent variables. But Fad of Grade Six Mathematics scores showed a

variable relationship to the several sub -tests. The correlation of STEP

Math with the Standard Accelerated sub -teat was .32; with UICSM-7, .29;

177



with UICSM-8, 28; with SMSG-Accelerated, .26; with SMSG-Normal, .19; and with

Standard Enriched, .17. Thus, 6th grade mathematical ability appeared to

explain a somewhat larger portion of the variance of the sub -tests designed

for the accelerated programs than of those designed for the enriched programs.

Within Program Analyses.

For each of the ETS test:: and for the Teacher-Made Tests analyses were

performed by classes nithin each program to determine the degree to which

classes differed in their developed mathematical ability, their cross-program

achievement and their achievement on tests specific to their programs

ETS..I - Raw Scores. The spread of class scores varied considerably from

program to program, but the within group variances were fA.rly consistent,

ranging from a high of 19 to a low of 15. The variance attributable to class

differences, however, ranged from 81 in the UICSM4' govern to 17 in the

Standard Accelerated. Each of these two programs wet. *.omposed of five classes.

(See Tables 5-11 to 5-16, and 5-11a to 5-1600

The maximum discrepancy between class means ranged from 2.3 and 2.4 in

Standard Accelerated and SIG- Accelerated, respectively, to 4.2 in each of the

UICSM progrems. For Standard Enriched the difference between highest and

lowest class mean was 4.0; for SMSGjormal it was 3.9. In no program did the

maximum class difference exceed the difference between highest and lowest

program means (See Table 5-3).

Fbur of the six analyses of variance across classes within programs

yielded significant F ratios: Standard Enriched, SMSG-Normal and both UICSM's.

In general, classroom variability was considerably lower than had been observed

in grade eight.

ETS.I Residual Scores. When the residual scores were analysed (See

Tables 5.17 to 5-22 and 5.17a to 5-220 intro - program class variability vas
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Table 5-11

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the Standard Enriched Program

at the End of Grade Nine

Class Mean Rank S.D.

1 17.39 10 4.48

2 14.86 6 4.64

3 14.42 2 4.73

4 16.54 9 4.59

5 13.44 1 3.50

6 16.43 8 5.21

7 17.48 11 4.69

8 1477 5 3.62

.9 15.84 7 3.72

10 14.53 3 3.89

11 14.70 4 2.58

Total 15.39 ..... 4.29

Table 5-11a

Analysis of Variance of ET_ S-I Raw Scores

for Classes in the Standard Enriched Program
at the End of Grade Nine

SOURCE OF SUMS OF
VARIANCE SQUARES

Among Means

Within Grfinps

TOTAL

d.f.

EST. MEAN
SQUARES

414.30 10 41.43 2.25'9

4745.50 258 18.40

5159.80 268

0 Significant at the .05 level
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Table 5-12

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the Standard Accelerated Program

at the End of Grade Nine

Class Mean

1 16.86

2 16.30

3 15.95

4 16.82

5 18,29

Total 16.85

Rank S.D.

4 4.16
-.,.

2 \ 3.57

1 3.04

3 5.05

5 3.58

-- 3.96

The class which followed an algebra sequence was excluded.

Table 5-12a

Analysis of Variance of ETS-I Raw Scores
for Classes in the Standara-T-Clerated Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 66.28 4 16.57 1.06

Within Groups 1565.28 100 15.65

TOTAL 1631.56 104



Table 5-13

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG - Normal 157G-gibm

at the End of Grade Nine

Class Mean

1 18.85

2 18.59

3 15.36

4 19.33

5 18.76

Total 18.25

Rank S.D.

4 4.18

2 4.17

1 3.53

5 3.39

3 4.40

__ 3.91

Table 5-13a

Analysis of Variance of ETS-I Raw Scores
for Classes in the SMSG Normal Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means

Within Groups

TOTAL

234.14 4 58.53 3.82

1668.99 109 15.31

1903.13 113

8 Significant at or beyond the .05 levelV
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Table 5-14

Means, Banks and Standard Deviations of ETS-I Raw Scores
for Classes in the SMSG Accelerated Program

at the End of Grade Nine

Class Mean Rank S.D.

3 3.52

2 4,76

4 4.25

1 4.87

__ 4.38

1 20.34

2 19.80

3 20.52

4 18007

Total 19.58

Table 5- 14a

Analysis of Variance of ETS-I Raw Scores
for Classes in the SMSG - Accelerated Program

at the End of Grade Nine

SOU -SCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means

Within Groups

TOTAL

91.80 3 30.60 1.60

1706.85 89 19.18

1798.65 92



Table 5-15

Means, Inks and Standard Deviations of ETS-I Raw Scores
for Classes in the UICSM-8 ProEFEE

at the End of Grade Nine

Class Mean Rank S.D.

3 4.44

1 3.59

6 4.94

4 3.20

2, 3.66

5 3.45

.... 3.89

1 17.80

2 14.76

3 18.95

4 18.45

5 17.47

6 18.68

Total 17.69

Table 5-15a

Analysis of Variance of ETS-I Raw Scores
for Classes in the UICSM -13 Program

at the End of Grade Nine

SOURCE OF SUMS OF
VARIANCE SQUARES

Among Means 249.25

Within Groups 2061.12

TOTAL 2310.37

d.f.

EST. MEAN
SQUARES ..1.11

5 49.85 3.29 fis.

136 15.16

Va Significant at or beyond the 05 level
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Table 5-16

Means, Ranks and Standard Deviations of ETS-I Raw Scores
for Classes in the UICSM-7 PrETnigr

at the End of Grade Nine

Class Mean Rank S.D.

3.39

3.56

4.37

3.88

4.05

3.88

1 15.09 2

2 18.96 5

3 14.75 3.

4 18.15 4

5 17.04 3

Total 16.84 --

Table 5-16a

Analysis of Variance of ETS-I Raw Scores
for Classes in the UIUSM-7 Program

at he End of Grade Nine

SOURCE OF SUNS OF EST, MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means

Within Groups

TOTAL

322.35 4 80.59 5.36

1727.64 115 15.02

2049.99 119

a
v Significant at or beyond the .05 level
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Table 5-17

Means) Ranks and Standard Deviations of ETS-I Residual Scores
for Classes in the Standard Enriched Program

at the End of Grade Nine

Class Mean Rank S.D.

1 1.3178 11 4.44

2 0.7206 10 3.74

3 -1.0771 4 3.63

4 -0.2593 7 3.54

5 -2.5712 1 2.88

6 -0.7569 6 4.50

7 0.3680 9 4.00

8 -1.4706 2 3.43

9 -0,0476 8 3.56

lo -1.3403 3 3448

11 -0.8042 5 2.32

Total -0.524 -- 3.66

Table 5-17a

Analysis of Variance of ETS-I Residual Scores
for Classes in the Stanginthriched Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 307.42 10 30.74 2.30

Within. Groups 3450.31 258 13.37

TOTAL 3757.73 268

a Significant at or beyond the .05 level
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Table 5-18

Means, Ranks and Standard Deviations of ETS-1 Residual Scores
for Classes in the Standard Accelerated Program

at the End of Grade Nine

Class Mean Rank S.D.

3 3.76

2 3.68

1 3.53

5 2.88

4 3.11

-- 3.40

1 -1.0492

2 -1.0862

3 -2.3515

4 -0.3801

5 -0.5744

Total -1.066

Table 5-18a

Analysis of Variance of ETS-I Residual Scores
for Classes in the Standarnallerated Program

at the End of Grade Nine

SOURCE OF SUMS OF
VARIANCE SQUARES

Among Means

Within Groups

TOTAL

d.f.
EST. MEAN
SQUARES

52.43 4 13.11 1.13

1156.00 loo 11.56

1208.43 3.04

3.86



Table 5-19

Means, Ranks and Standard Deviations of ETS-I Residual Scores
for Classes in the SMSGr Normals-Mgr=

at the End of Grade Nine

Class Mean Rank S.D.

4 3.62

5 3.21

1 3.34

3 2.71

2 3.71

.._ 3.31

1 1.0854

2 1.5703

3 -1.2380

4 0.2964

5 0.0866

Total 0.282

Table 5-19a

Analysis of Variance of ETS-I Residual Scores
for Classes in the SM94-71Tormal Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means

Within Groups

TOTAL

92.92 4 23.23 2.12

1191.75 109 10.93

1287.67 113
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Table 5_20

Means, Ranks and Standard Deviations of ETS-I Residual Scores
for Classes in the SMSG - Accelerated Program

at the End of Grade Nine

Class Mean

1 2.1736

2 1.4779

3 1.4129

4 0.4961

Total 1.365

Rank S.D.

4 3.78

3 3.98

2 4.21

1 4.03

__ 4.o0

Table 5-208

Analysis of Variance of ETS-I Residual Scores
for Classes in the SMSG 77FEblerated Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means

Within Groups

TOTAL

37.03 3 12.35 0.77

1420.90 89 15.97

1457.93 92



Table 5-21

Means, Ranks and Standard Deviations of ITS-I Residual Scores

for Classes in the U/CSMA Program
at the End of Grade Nine

Class Mean

1 0.1111

2

3

5

6

Total

-0.1196

1.2754

1.4900

0.7364

1.2167

0.773

Rank &Do

2 3.46

1 3.07

5 3.87

6 3.16

3 3.47

4 2.97

3.34

Table 5-21a

Analysis of Variance of ETS.I Residual Scores
for Classes in the UICSMA Program

at the End of Grade Nine

SOURCE OF SUMS OF
VARIANCE SQUARES

Among Means

Within Groups

TOTAL

d.f.

EST, MEAN
SQUARES

48.75 5 9.75 0.87

1517.59 136 11016

1566.34 141



Table 5-22

Means, lhnks and Standard Deviations of ETS-I Residual Score:
for Classes in the UICSM..7isigram

at the End of Grade Nine

Class Mean Rank S.D.

1 -0.8359 2 2.75

2 0.6786 5 2.62

3 -2.0533 1 3.50

4 0.6082 4 3.52

5 -0.0690 3 3.6/

Tbtal -0.310 .... 3.26

Table 5-226

Analysis of Variance of ETS-I Residual Scores
for Classes in the1 ifflig-7 Program

at the End of Grade Nine

SOURCE OF
VARIANCE

SUMS OP
SQUARES

Among Means 125.67

Within Groups 1223.09

TOTAL 1348.76

EST. MEAN
d.f. SQUARES

4 31.42 2.95

115 10.64

119

0 Significant at or beyond the .05 level.
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considerably reduced. Oay two of the six analyses of variance (Standard

Accelerated and UICSM-7) yielded significant F ratios, and, in both cases,

they were minimal. The difference between highest and lowest class means

decreased somewhat, ranging from 3.8 in the Standard Enriched program to 1.4

in the UICSM-8 program. Regression, apparently, tended to decrease inter-

class differences most in the two UICSM programs, especially UICSM-8, and

least in Standard Enriched. In general, when individual differences were

partially controlled, classes within programs differed minimally. The

differences observed in earlier years were considerably greater, suggesting

that the effects of the teacher, class interaction or other variables not

controlled in this study had less influence on pupil performance in grade

nine than they had exerted earlier.

ETS.I/ Raw.Scores. Scores on the Mathematics Achievement Test (ETS.II)

varied somewhat more from class to class within programs than -did the scores

on the Developed Mathematical Abilities Test (ET3-i) The greatest high -low

class mean difference (4.6) was observed in the MSG-Accelerated program; the

smallest (3.1) in the SMSG.Xormal program. In no case were the differences

between highest and lowest class within a program as great as the difference

between highest and lowest program, a difference of 7.6. The variances among

classes ranged from 129.1 in the SMSG,Accelerated program where the within

group variance was also the highest (21.6) to 37.2 in the Standard Enriched,

where the within group variance was also the lowest (12.2). (See Tables

5-23 - 5-28).

All six of the within program analyses of variance yielded significant

F ratios. (See Tables 5-23a - 5-28a.)

FTS-II - Residual Scores. When individual pupil differences were partially

controlled, inter-class variability decreased considerably in the four contem-
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Table 5-23

Wins, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the Standard Enriched Program

at the End of Grade Nine

Class Mean

1 14.00

2 12.14

3 12.47

4 13.36

5 12.93

6 -9.91

7 12.56

8 11.23

9 11.21

10 11.06

11 10.40

Total 12.07

Rank S.D.

11 3.36

6 3.16

7 3.02

10 3.26

9 3.78

1 3.72

8 4.45

5 3.64

4 3.58

3 3.94

2 2.37

-- 3.50

Table 5-23a

Analysis of Variance of ETS-II Raw Scores
for Classes in the Standard Enriched Program

at the End of Grade Dine

SOURCE OF SUMS OF
VARIANCE SQUARES

Among Means

Within Groups

TOTAL

d.f.

EST. MEAN
SQUARES

371.71 10 37.17 3.04

3157.95 258 12.24

3529.66 268

0 Significant at or beyond the .05 level
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Table 5.24

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the Standard Accelerated Program 0

at the End of Grade Nine

Class Mean

1 17.33

2 15.15

3 14.71

4 18.00

5 17.05

Total 16.48

Rank S.D.

4 4.85

2 4.04

1. 3.05

5 3.90

3 4.40

..... 4.09

a
V The Class which followed an algebra sequence was excluded

Table 5- 24a

Analysis of Variance 0.f ETS-II Raw Scores
for Classes in the Standarderated Program

at the End of Grade Wine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 173.74 4 43.43 2.60 4)

Within Groups 1674.46 100 16.75

TOTAL 1848.20 104

V Significant at or beyond the .05 level
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Table 5- 25

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the SMSG - Normal Program

at the End of Grade Nine

Class Mean

1 16.65

2 14.18

3 15.23

4 17.83

5 17.28

Total 16.46

Rank S.D.

3 3.72

1 4.41

2 3.82

5 5.03

4 3.26

__ 4.14

Table 5_ 25a

Analysis of Variance of ETS-II Raw Scores
for Classes in the SMSG - Normal Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUAWS d.f. SQUARES

Among Means 196.19 4 49.05 2.86

Within Groups 1868.10 109 17.14

T3TAL 2064.29 113

Significant at or beyond the .05 level
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Table 5-26

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the SMSG Accelerated Program

at the End of Grade Nine

Class ..,:ean Rank S.D.

1 19.12 2 4.19

2 19.20 3 5.13

3 19.29 4 4.41

4 14.70 1 4.87

Total 17.89 A.lim 4065

Table 5-26a

Analysis of Variance of ETS-II Raw Scores
for Classes in the SMSG - Accelerated Program

at the End of Grade Nine

SOURCE OF SUMS OF
VARIANCE SQUARES

Among Means

Within Groups

TOTAL

d.f.

EST. MEAN

SQUARES

387.17 3 129.06 5.97

1923.76 89 21.62

2310.93 92

V
a

Significant at or beyond the .0 level
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Table 5- 27

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the UICSM-8 Program

at the End of Grade Nine

Class Mean Rank S.D.

1 14,88 3 3.96

2 10.67 1 3.10

3 16.37 C 3.83

4 1450 2 4.93

5 15,83 5 5.11

6 15.80 4 4.50

Total 14.76 .... 11.36

Table 54.7a

Analysis of Variance of EMS -II Raw Scores
for Classes in the UfEETTrogram

at the End of Grade Nine

SOURCE OF SUMS OF
VAFtIANCE SQUARES d.f.

EST. MEAN
SQUARES F

Among Means 464.47 5 92.89 4.88 0

Within Groups 2587.40 3J6 19.03

TOTAL 3051.87

41 Significant at or beyond the ;05 level
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Table 5-28

Means, Ranks and Standard Deviations of ETS-II Raw Scores
for Classes in the UICSM -7 Program

at the End of Grade Nine

Class Mean Rank S.D.

1 19.73 3 3.47

2 20.87 4 4.86

3 17.50 1 4.85

h. 21.30 5 4.40

5 18.75 2 4.32

Total 19.66 _ 00 4.42

Table 5-28e.

Analysis of Variance of ETS-II Raw Scores
for Classes in the U1CSM-7 program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means

Within Groups

TOTAL

237.89 4 59,47 3.05 0

2243.10 115 19.51

2480.99 119

0 Significant at or beyond the .05 level
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porary programs, increased in the Standard Earicbed and remained virtually

unchanged in the Standard Accelerated. (See Tables 5-29 -5-34 and 5-29a -5-

34a.) Differences between highest and lowest class means followed a similar

pattern. It appeared as if controlling for a sizable portion of pupil

variability increased the effects of teacher and classroom factors in the

Standard Enriched program but decreased them in the contemporary programs.

Within group variability remained unchanged in the Standard Enriched program,

but as expected, decreased in the five other programs.

Of the six within program analyses of variance, only three yielded

significant F ratios. SMSG-Normal and the two UICSN1 programs did not

demonstrate any significant inter-class differences.

At the end of grade nine the range of class achievement within programs

as measured by ETS-II, was generally smaller than it had been in the prior

years. It is possible that all of the teachers became more comfortable in

teaching the material or that teachers who teach ninth grade mathematics,

whether in the junior high school or in the senior high school, are more

uniformly competent than those assigned to the lower junior high school grades.

Relationship Between Raw and Residual Class Means on Each of the ETS Tests.

The degree to which class rank was affected by partially controlling for

individlial pupil differences varied considerably from prop= to prop am and

from one test to the other (See Table 5-35). Regression of ETS-I raw scores

had the greatest effect on class rank order in the SMS&Accelerated program

and no effect whatever in the UICSM-rr program. The rank order corilations
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Table 5-29

Means, Ranks and Standard Deviations of ETS-II Residual Scores
for Classes in the Standard EnrinEiTriogrmn

at the Ehd of Grade Nine

4

5 3.70

-3.4490 2 3.20

-2.108 34.50

3.74

-2.9853 3.50

- 2.9690

Class Mean Rank S.D.

1 -0.1920 11 3.75

2 -.3436 10 3.62

-1.3553 7 2.73

-0.7057 9 3.22

-1.2586 8 3.26

-50446 1 4.07

-2.9291 6 3.91

-3.4462 3

3

4

5

6

7

8

9

10

11

Total

Table 5-29a

Analysis of Variance of ETS-II Residual Scores
for Classes in the Standard Ehriched Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MAN
VARIANCE SQUARES d.f. SQUARES

Among Means 645.02 10 64.50 5.27 0

Within Groups 3155 06 258 12.23

8 268TOTAL 3800.0

t Significant at or beyond the .05 level
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Table 5.30

Means, Ranks and Standard Deviations of ETS-II Residual Scores
for Classes in the Standard Accelerated Program

at the End of Grade Nine

Class Mean

1 1.2034

2 .0.5327

3 -1,8204

4 1,6793

5 0,1354

Total 0.154

Rank S.D.

4 4,37

2 3.96

1 f.86

5 3.42

3 4.46

.- 3.86

Table 5-30m

Analysis of Variance of ETS-II Residual Scores
for Classes in the Standard Accelerated Program

at the Rad of Grade Nine

SOURCE OF SUMS OF
VARIANCE SQUARES

Among Means

Within Groups

TOTAL

d.f.

EST. MEAN
SQUARES

165.62 4 41,41 2.78

1488.47 100 14,88

1654,09 104

Significant at or beyond the .05 level



Table 5- 31

Means, Ranks and Standard Deviations of ETS-II Residual Scores
for Classes in the SMSG - Normal Program

at the End of Grade Nine

Class Mean

1 0.4172

2 -1.1859

3 0.0962

4 0.5378

5 0..4351

Total 0:151

Rank S.D.

3 3.15

1 3.57

2 2.94

5 4.90

4 3.28

__ 3.74

Table 5i 31a

Analysis of Variance of ETS-II Residual Scores
for Classes in the SMSG Normal Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN

VARIANCE SQUARES d.f. SQUARES F

Among Means

Within Groups

TOTAL

38.38 4

1527.76 109

1566.14 113

.1.11.1171111
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Thble 5-32

Means, Ranks and Standard Deviations of ETS-II Residual Scores
for Classes in the SMSG . Accelerated program

at the End of Grade Nine

Class Mean

1 2.5559

2 2.5069

3 1.7706

4 -1.1069

Total 1.304

Rank S.D.

4 4.09

3 4.32

2 4.31

1 3.61

-- 4.06

Table 5.31211

Analysis of Variance of ETS-II Residual Scores
for Classes in the SMSGrWalerated Program

at the End of Grade Nine

SOURCE OF SUMS OF
VARIANCE SQUARES d.f.

Among Means 229.64

Within Groups 1467.65 89

TOTAL 1697.29

3

52

EST. MEAN
SMARM

76.55

16.49

4.64

:0 Significant at or bi,tiprijond the .05 level



Table 5.33

Means, Ranks and Standard Deviations of ETS-II Residual Scores
for Classes in the UICSM-8 rr7)Fram

at the end of Grade Nine

Class Mean Rank S.D.

1 -1.2361 2 3.15

2 -2.7241 1 3.3o

3 o.o884 5 3.57

4 -0,9184 3 4.78

5 0.4711 6 4.82

6 0.0058 4 3.88

Total -0.650 ....... 4.02

Table 5-33a

Analysis of Variance of ETS-II Residual Scores
fOr Classes in the UICSM-8 Program

at the End of Grade Nine

SOURCE O1' SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means

Within Groups

TOTAL

159.34 5 31.87 1.97

2200.14 136 16.18

2359.48 141
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Table 5. 34

Means, Ranks and Standard Deviations of ETS-II Residual Scores
for Classes in the UICSM-7 trogram

at the End of Grade Nine

Class Mean Rank S.D.

1 5.2243 5 3.60

2 4.1309 3 4.36

3 2.2523 1 4.21

4 5.1556 4 3.64

5 3.3706 2 3.96

Total 4.034 -- 3.96

Table 5-34a

Analysis of Variance of ETS-II. Residual Scores
for Classes in the UICSM-7 Program

at the End of Grade Nine

SOURCE OF SUM OF
VARIANCE SQUARES

Among Means

Within Groups

TOTAL

drf
EST. MAN
SQUARES

152.09 4 38.02 2.43

1802.46 115 15.67

1954.55

F



Table 5-35

Rank Order Correlations of Raw vith Residual Class Means

for Classes in Six Mathematics Programs on ETS-I and
on ETS-II at the End of Grade Nine

Test

ETS-I ETS-II

Program N Ed2 R Ed2 R
.1...........

1 Standard Enriched 11 44 .80 30 .86

2 Standard Accelerated 5 6 .70 0 1.00

3 SMSG-Formal 5 14 .60 0 1.00

4 SMSG- Accelerated 4 7 .30 8 .20

5 UiCsm-8 6 8 077 4 .88

6 Uicsm-T 5 0 1.00 6 .70

.......111111=1=1.1111111MMINI,

for these two programs were .30 and 1.00, respectively. For the remaining

four programs, correlations ranged from .60 to .80.

Since the multiple R derived from the regression equations was somewhat

larger for ETS-I (R= .5626) than for ETS-II (R= .4716)0 the seven independent

variables accounted for more of the variance of developed mathematical ability

scores than of cross-content achievement scores. (See Table D -1, Appendix D).

It would, therefore, be expected that regression of ETS-I scores would be more

apt to raise or lower class status than regression of ETS-II scores and rank

order correlations would thus be greater on ETS-II. This expectation was only

partially confirmed. The mean correlation on ETS-I was .690 on ETS-II it

was .77. However, only four of the programs exhibited higher rank order

correlations on ETS-II. The two programs which had the highest and lowest

ETS-I rank order correlations showed lower correlations on ETS -II. SMSG-

Accelerated went down from .30 to .20; UICSM-7 dropped from 1.00 to .70.

205



It would appear that the high or low achievement of classes in the

MSG- Accelerated program was more dependent upon variations in pupil ability

than may have been true for the otter programs.

Relationship Between ETS-I and ETS-II Class Means. Rank order correla-

tions between ETS-I and ETS-II raw score class means, by program, varied from

.26 for Standard Enriched to .80 for each of the SMSG programs and UICSM-7.

Standard Accelerated and UICSM-8 had correlations of .60. (See Table 536.)

Table 5-36

Rank Order Correlations Between ETS-I and ETS-II Class Means
(Raw and Residua) for Classes in the Six Mathematics

Programs at the End of Grade Nine

Scores
Raw esidu

P, N Ed2 R Ed2
....1-.0.-

1 Standard Enriched 11 162' .26 126 .:43

2 Standard Accelerated 5 8 .60 2 .90

3 SMSG-Normal 5 4 .80 .06 -.30

4 SMSG-Accelerated 4 2 .80 0 1.00

5 LITCSM-8 6 15 060 18 .49

6 tacsm-7 5 4 .80 14 .30

In three of the four contemporary programs classes which showed a rela-

tively high level of developed mathematical ability generally also scored

high on cross- content achievement and vice versa. In the Standard Enriched

program however, there was far less relationship between class means on the

two tests. When the scores were regressed on the seven independent variables,

rank-order correlations decreased markedly in SMSG-Normal and VICSM-7 and to
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a lesser degree in UICSM-8. But for Standard Enriched, Standard Accelerated

and SMSG-Accelerated, correlations increased. The mean rank order correlation

between the two ETS tests on raw scores was approximately .58, on residuals,

about .45.

Teacher-Made Tests (TMT). The tests constructed by the teachers and

consultants were intended to measure the content covered by the several

classes in each of the programs. Since the instructions to teachers of

accelerated courses was to "go as fast and as far as the class appears

capable of going," there was considerable variability of coverage from class

to class. Thus, the TMT's represented each teacher group's best estimate )f

the common learnings expected of the pupils in each program.

Regressions of the TMT scores ca the seven independent variables were

performed separately for each program. (See Table 11.3 in Appendix D). On the

average, the seven independent variables accounted for about 30% of the

variance of the TMT's, ranging from 16% in Standard Accelerated to 37% in

UICSM-7.

TNT - Raw Scores. Esch of the ms's contained 25 items, allowing for a

maximum score of 25. However, mean program scores varied considerably going

from about 13 on the Standard Accelerated and the SMSG-Accelerated TMT's to

about 18 on the Standard Enriched and UICSM-7 'MT's. SMSGjormal and UICSM-8

had mean scores of about 16 and 14, respectively. The range of pupil scores

within classes was considerable in each of the programs with lowest individual

scores ranging from 3 to 8 and highest scores from 21 to 250 (See Tables

5-37 - 5-42.) It would appear that some of the tests expected more of the

pupils than did others. It was on the Standard-and the SMSG-Accelerated pro-

grams, in which pupils were actually accelerated through content (as opposed

to beginning earlier and then following a normal pace as in the UICSM
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programs) that pupils fell furthevtIelow teacher expectations, while in the

Standard Enriched and UICSM-7 programs, pupils appeared to be about 20% more

successful in meeting' teacher expectations,

Analyses of variance across classes within each program yielded

significant P ratios in all cases except UICSM-7. (See Tables 5-37a - 5-42a.)

Variances among class means ranged from 20 in UICSM-7 to 133 in SMSG.

Accelerated. The other four programs fell between 34 and 58. Pupil

variability' tended to be relatively comparable across programs ranging from

about 10 in the Standard Accelerated program to approximately 15 in UICSM-8.

Although all of the teachers participated in constructing the program

test, some classes appeared to have learned what the teachers believed they

had covered considerably better than others. Fbr example, in the SMSG-

Accelerated program the lowest scoring class passed, on the average, about

441; of the items while the highest scoring class passed, on the average,

about 60, a discrepancy of 22%.

In UICSM-7, on the other hand, the discrepancy in the average percent

of items passed between highest and lowest scoring class was only 9%.

TMT - Residual Scores. When the TMT scores were controlled for indivi-

dual pupil differences in ability and attitudes toward mathematics, inter-

class variability decreased substantially in all but the UICSM-7 program

where a slight increase was evidenced. Within group variances decreased

slightly in the two UICSM programs, remained unchanged in Standard Enriched

and SMSG-Iformal, and showed a slight increase in Standard Accelerated and

SMSG- Accelerated. (See Tables 5-37 - 5-42.)

Within program analyses of variance of residual scares yielded only one

significant F ratiob Thus, the significant differences in classroom perfor..

mance noted on the raw scores, largely disappeared when pupa ability was held
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Table 5-37

Means, Banks: Standard Deviations and Binges
of Tftcher.Made Test (2H2) Raw and Residual Scores

for Classes in theREEdi7r7nirged Program at the End of Grade Nine

Raw Scores Besiduals
Class Item Aiii=i1;157-116 ;Sean Tank S.b.

1 20.26 11 3.19 17.24 1.65 11 4.39
2 16.48 1 3.94 8-23 0.87 9 3.76
3 18.53 6 2.81 13-24 -0.58 4 3.66
4 18.07 5 4.51 9-25 0.16 7 3.55
5 18.56 7 3.39 12-24 .2.11 1 2.80
6 19.04 9 4.08 9.24 -0.20 5 4.52

7 19.70 10 3.47 7-24 1.24 10 3.85

8 16.73 2 4438 7-23 -0.63 3 3.19

9 18.74 8 3.18 13-23 0.51 8 3.66
10 17.00 4 3.59 9-24 .0.76 2 3.53
11 16.95 3 2.84 13-22 -0.16 6 2.26

Total 18.24 3.62 7-25 0.00 3.63

0 Ranges reported only for raw scores.

Table 5-37a

Analysis of Variance of TMT Raw Scores
for Classes in the Standard 2Eiached Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 37441 10 37.40 2.85 0

Within Groups 3382.76 258 13.11

TOTAL 3756.77 268

Significant at or beyond the .05 level.

5!3:ble 5-37b

Analysis of Variance of TMT Residual Scores
for Classes in the Standaia-Enriched Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 282.77 10 28.27 2.15 0

Within Groups 3396.79 258 13.14

TOTAL 3679.56 268

+/ Significant at or beyond the .05 level. 209



Table 5-38

Means, Ranks, Standard Deviations and Ranges of Teacher-Made Test (TMT)
Raw and Residual Scores for Classes in the Standard AcceleratirWbgram

at the End of Grade Nine

Raw Scores Residuals
Class 1C------7-01).arlitan IFIE RiVE S.D.

5 2.65 9-19 -0.20 3 3.92

4 3.05 6-21 -o.47 2 3.46

1. 1.66 8-15 -1.62 1 3.27

3 4.16 4-19 0.29 4 2.8o

2 3.87 3-17 0.46 5 3.21

3.22 3-21 -0.30 3.35

1 14.62

2 13.80

3 11.48

4 13.18

5 12.05

Total 13.02

V This table includes only those classes which followed the geometry sequence.

I) Ranges reported only for raw scores.V

Table 5 -38a

Analysis of Variance of TMT Raw Scores
for Classes in the Standard accelerated Program

at the End of Grade Nine

SOURCE OF
VARIANCE

SUMS OF
SQUARES

Among Means 136.35

Within Groups 1035.62

TOTAL 1171.97

d.f.

4

100

104

EST. MEAN

sQuAREs

34.09 3.29

10.36

a
v Significant at or beyond the .05 level

Table 5-38b

Analysis of Variance of TMT Residual Scores
for Classes in the Standard Accelerated Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 57.35 4 14.34 1.28

Within Groups 1120.51 100 11.21

TOTAL 1177.36 104
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Table 5-39

Means, Ranks, Standard Deviations and Ranges of Teacher-Made Test (TMT)
Raw and Residual Scores for Classes in the SHWEERITrogrmm

at the End of Grade Nine

Class km
1 16.10

2 14.35

3 13.64

4 17.57

5 15.56

Total 15.65

Raw Scores Residuals
nilg-7T.57-110 Thair"---------77157

4 3.58 12-24 1.03 5 3.70

2 3.60 8-21 1.00 4 3.07

1 3.27 8-20 -1.22 1 3.29

5 2.47 11-22 -0.13 3 2.7T

3 3.82 10-23 -0.28 2 3.44

3.31 8-24 0.00 3.24

V Ranges reported only for raw scores.

Table 5-39a

Analysis of Variance of TMT Raw Scores
for Classes in the SMSGSGial Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 232.35 4 58.09 5.25 0

Within Groups 1216.31 109 11.06

TOTAL 1448.66 113

V Significant at or beyond the .05 level

Tdble 5-39b

Analysis of Variance of TMT Residual Scores
for Classes in the SMSG7EirmaProgrimn

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES

Among Means 73.16 4 18.29 1.74

Within Groups 1144.98 109 10.50

TOTAL 1218.14 113



Teble 5-4o

Means, Ranks, Standard Deviations and Ranges
of Teacher -Made Test (TMT) Raw and Residual Scores for Classes

ingffig:Accelerated Program at the Ehd of Grade Nine

Raw Scores Residuals
Class Win Rank S.D. Range tf Mc....--..... ......

......... ...

3.62 7-19 0.60 4 3.11

2.89 10-18 -0.29 2 4.18

4.32 7-22 o.18 3 3.98

3.01 5-17 -0.48 1 3,92

3.52 5-22 0.00 3.79

1 12.80 2

2 14.65 3

3 16.52 4

4 11.00 1

Total 13.55

Ranges reported only for raw scores

-
Table 5-40a

Analysis of Variance of TMT Raw Scores
for Classes in the SZEG-Accelerated Program

at the End of Grade Nine

SOURCE OF SUMS OF
VARIANCE SQUARES d.f.

Among Means

Within Groups

TOTAL

399.44 3

1081.79 89

1481.23 92

EST. !EMI
SQUARES .,F

133.14

12.15

10.95

V Significant at or beyond the .05 level

Table 5-40b

Analysis of Variance of TMT Residual Scores
for Classes in the SMSGX;nelerated Program

at the End of Grade Nine

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Among Means 17.45 3 5.82 0.40

Within Groups 1280.91 89 14.39

TOTAL 1298.36 92
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Table 5-41

Means, Ranks, Standard Deviations and Ranges
of Teacher-Made Test (TRT) Raw and Residual Scores for Classes

in the C at the Ehd of Grade Nine

Raw Scores
Class Min flank S

1 15.52

2 11.95

3 13.90

4 14.00

5 13.27

6 15.52

Total 14.08

5.5 2.79

1 4.54

3 3.86

4 2.61

2 3.81

5.5 4.86

3.83

9-21

4-20

8-22

8-18

9-23

6-24

4-24

Residuals
Wean Rank S.D.

-o.64 2 3.32

-0.95 1 3.18

0.69 5 3.77

0.82 6 3.20

-0.03 3 3.48

0.59 4 2.84

0.06 3.0

0 Ranges reported only for raw scores

Table 5-41a

Analysis od Variance of TMT Raw Scores
for Classes in the ugaz Program

at the End of Grade Nine

SOURCE OF
VARIANCE

SUMS OF
SQUARES

Among Means 219.33

Within Groups 2007.10

TOTAL 2226.43

EST. DEAN
d.f. SQUARES F

5 43.87 2.97 0

136 14.76

141

0 Significant at or beyond the .05 level

-Table 5-41b
Analysis of Variance of TMT Residual Scores

for Classes in the UM-8 Program
at the Ehd of Grade Nine

*le

SOURCE OF SUMS OF EST. MEAN
VARIANCE SQUARES d.f. SQUARES F

Atimig Means 61.27 5 12.25 1.12

Within Groups 1483.32 136 10.91

TOTAL 1544.59 141
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Table 5.42

Means, Ranks, Standard Deviations and Ranges
of Teacher -Made Test (TMT) Raw and Residual Scores for Classes

in the ETANI-program at the End of Grade Nine

Raw Scores Residuals
Class iblir--IWES.D. cr,i Nom Bank S.D.

1 17.09 1

2 17.52 2

3 17.83 3

4 19.33 5

5 18.63 4

Total 18.13

3.19 12-23 -0.42

3.91 8-24 0.78

3.71 10-25 -1.58

3.15 13-25 0.81

4.29 9-25 0.31

3.23 8-25 MO

2 2.80

4 2.11

1 3.38

5 3.56

3 3.78

3.21

Ranges reported only for raw scores

Table 5-42a

SOURCE OF
VARIANCE

Among Means

Within Groups

TOTAL

Analysis of Variance of TMT Raw Scores
for Classes in the UIUSM4 Program

at the End of Grade Nine

SUMS OF
SQUARES d.f.

79.35 4

1548.52 115

1627.87 119

EST. MEAN
SQUARES F

19.84 1.47

13.47

Table 5-42b

Analysis of Variance of TMT Residual Scores
for Classes in the UIM-7 Program

at the End of Grade Nine

SOURCE OF SUMS OF
VARIANCE SQUARES

Among Means all

Within Groups 1184.31

TOTAL 1282.42

d.f.

115

119

EST. MEAN
SQUARES

24.53 2.38

10.30
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relatively constant. In fact, SMSG-Accelerated, which showed the greatest

inter-class variability on the raw score analyses, showed the smallest on

the residual scores.

It would appear that at the end rf grade nine differences in class per.

formance on the Teacher-Made Tests, even more than performance on the two

ETS measures, was a Ainction of the ability level of the pupils in a particu-

lar classroom rather than of the teacher or of other intra-class 'factors.

RelationahlOetween Raw and Residual TMT Scores. Rank order correlations

between raw and residual class means ranged from -.12 for Standard Accelerated

to .50 for SMSG-Nozmal and UICSM-7. In general, correlations were consider-

ably lower in grade nine than they had been in the eighth grade. (See Table

5-43; also see Table 4-41.) This finding further confirms the observations

from the analyses of variance that in grade nine, pupil ability within a

class was a more important factor in class achievement than were the factors

related to the teacher, class atmosphere or other extra-pupil variables.

Table 5-43

Rank Order Correlations Between Raw and Residual Score Means
on tne Teacher -Made Tests for Classes in Six Mathematics

rograms at the End of Grade Nine

Tests

TEST -Raw & Residual

Program T-d2 R

1 St. Enz.. 11 138 .37

2 St. Accel. 5 18 -.12

3 SMSG-Normal 5 lo .50

4 SMSG-Accel. 4 6 .40

5 tacs4 .8 6 0.5 .33

6 =sm.? 5 10 .50
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Ed2 R

150 .32 136 .39

lo .5o 6 .70

4 .80 22 -.10

0 1.00 2 .80

3005 .13 18 .49

16 .20 12 .4o

TNT & ETS -lI Res.
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Relationship Between ETS-II and te=a. Rank order correlations of raw

ETS-II and TM scores were also higher than in previous years. The correla..

tions between the class means of the two tests give some indication of the

relationship between class achievement on material covered by the class

during the year and cross-program material, only one sixth of which was

directly related to class work. When raw scores were considered, there was

a greater relationship between the two tests in classes in the two SG

programs, least in the UICSM programs (See Table 5-43), however, rank L ler

correlations among residual class means showed an increase in four.of the

programs but a drop from .80 to .,clo for SMSG-Normal and a moderate drop

from 1.00 to .80 for SMSG-Accelerated. When individual pupil differences

were partially controlled, class status on the two achievement measures

became less comparable in the SMSG programs, more comparable in the other

four.

Attitude Tests

The Questionnaire on Mathematics administered at the beginning of

grade seven and, again, at the end of grade nine, was composed of six

separate categories. The instrument thus yielded one total score and six

sub scores. In addition, a 25 item Abiliti222e1LEatimscale was admin-

istered at both points in tine. The scale called for ratings (from 1 high

to 5 low) on 25 abilities, one of which was "mathematical ability." The

self-rating scale was scored for the 25 items combined as well as for the

single item dealing with mathematical ability. The nine separate ninth

grade scores derived from the two instruments were examined by analyses of

co- variance, in which the seventh grade pre-test scores were the co-variates.

Tables D-10 - D.18 in Appendix D present analyses of the seventh grade and

the ninth grade scores before correction as well as the program mean
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corrections. Tables 544- 540 present the analyses of the adjusted

ninth grade scores.

Questionnaire on Mathematics - Total Score. A one-way analysis of

variance of the adjusted program means yielded a significant F ratio

indicating, that after controlling for initial seventh grade attitude

scores, the program groups differed from each other in their general

attitudes toward mathematics, mathematicians and their own mathematical

interests and competence. (See Table 5-)101. and 5-411a.)

Contrasts among program means found the two UICSM programs significantly

lower than the two standard programs. The highest adjusted mean was

achieved by Standard Accelerated, the lowest by UICSM-7. The standard vs.

contemporary cluster contrast favored the standard. The enriched and

accelerated clusters did not differ significantly from each other.

On the adjusted scores of Category I . The Impact of Mathematics on

Society - the six programs differed significantly. (See Tables 5A5 and

5-45a.) Contrasts among means found UICSM-7 significantly lower than

Standard Accelerated and SMSG-Accelerated. Neither of the cluster contrasts

reached significance.

On Category II - Characteristics of Mathematicians - UICSM-7 again had

the lowest mean score. (See Table 5 -16.) An analysis of variance across

the six programs yielded a significant F ratio and contrasts among means

found UICSM-7 significantly lower than Standard Accelerated, SMSG-Normal

and SMSG-Accelerated. Neither of the cluster analyses reached significance.

Category III - Mathematics as a Career . showed relatively small

differences among programs. Although an analysis of variance of adjusted

scores yielded a significant F ratio, neither the program nor the cluster

contrasts reached significance. (See Tables 5-47 and 5-47a.)
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Table 5.44

Adjusted Means V and Standard.Deviations of Total Attitude Scores
for Peons in Mathettatica Pi *grams

at the End of Grade blinct.

Program N R S.D.

1. Standard Enriched 266 38.08 9.56

2. Standard Accelerated 130 39.39 8.67

3. SMSG-Normal 113 36.17 9.59

4. SMSG-Accelerated 89 37.60 11.67

5. UICSM4 156 34.80 9.31

6. UICSM-7 118 33.72 11.18

V

+.~OwswwwMIMIsIVIMrssoMeallisIMMaaoism/alosawas.s..rorea.

Means were adjusted by seventh grade attitude scores. See
Appendix D, Table D.10

The UICSM-8 class which followed the incorrect sequence is
included.

Table 5.44a

Analysis of Variance of Adjusted Total Attitudes

Source of
Variance

Scores at the End of Grade Nine.

Sums of Est. Mean

§ElaM3 d+ f. Squares F

A
Among Means 3087.56 5 617.51 6.35 V

Within Groups 84069.91 865 97.19

Total 87157.47 870

Scheffe Tests

Prof: ram 1 2
30.1111 4 5 6

1 3.28 4.36

a a
2 4.59V 5.67 V

3

4

5

6 Standard vs. Contemporary = 3.160
Enriched vs. Accelerated -= n.s.

, Sign cant at or beYend the .05 level.
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Table 5- 45

a
Adjusted Means V and Standard Deviations of Category I Scores -

(Impact of Mathematics on Society) for Pupils in Six Mathematics
at the

dram

End ofGraee Nine.
OSx S.D.

I. Standard Enriched 5.70 1.91

2. Standard Accelerated 5.86 1.67

3. SMSG-Normal 5.18 1.17

4. SMSG.Accelerated 5.88 4.23

5. UICSMI8 5.33 1.89

6. UICSM"7 4.93 1.99

a Means were adjusted by Seventh Grade Category I Scores. See
V

Appendix D, Table D.11

Table 5-45a

Analysis of Variance of Adjusted Category I
Scores at the End of Grade Nine.

Snurce of Sums of Est. Mean
Variance Squares def. Squares

Among Means 95.36 5 19.07 3.88 °

Within Groups 4253.20 865 4.92

Total 4348.56 870

Scheffe Tests

rs.....22EaPm 1 2 3 4 5 6

1

2

3

4

5

6

Standard vs. Contemporary = n.s.
Enriched vs. Accelerated = n.s.

0.93G

0.950

a Significant at or beyond the .05 level.
V
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Table 5-46

a
Adjusted Means V and Standard Deviations Jf Category II Scores -
(Characteristics of Mathematicians) for Pupils in Six Mathematics

Programs at the End of Grade Nino°

:Imam s, D.

1. Standard Enriches S.62 2.41

2. Standard Accelerated 6.06 2.18

3. SMS-Z-Normal 6.11 2.19

4.

J.

SMSG-Accelerated

rr " 4VA if 0
$

T,OLL'Ort"U

6.01

5.37

2.23

2.51

6. UICS4 !..7 4.87 2.43

a Means were adjusted by seventh grade Category II Scores. See
Appendix D, Table D- 12.

Source of
Varian ,1MMOIM.

Table 5-46a

Analysis of Variance of Adjusted Category II
Scores at the End of Grade Nine.

Sums of
Stu: yes d.f.

Est. Mean

Squares

Among Means 150.41 5 30.08 5.42 0

Within Groups 4799,56 865 5.55

Total 4949.97 870

3

4

5

6

Scheffe Tests

1 2 3 4 5 6

Standard vs. Contemporary = n.s.
Enriched vs. Accelerated = n.s.

a
V Significant at or beyond the .05 level.
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Table 5-47

Adjusted Means O and Standard Deviations of Category III Scores
Mathematics as a Career) for Pupils in Six Mathematics

Programs at the End of Grade Nine.

Program i S.D.

1. Standard Enriched 7.84 2.27

2. Standard Accelerated 7.91 2.24

3. MSG-Normal 7.60 2.29

4. SMSG- Accelerated 8.01 2.57

5. UICM4 7.45 2.20

6. UICSM -7 7.2A 2:42

a Mans ware adjusted by seventh grade Category III scores. SeeV
Appendix D, Table D-13.

Table 5-47a

Analysis of Variance of Adjusted Category III Scores

Source of
Variance

at the

Sums of
Squares

End of Grade

d
..g.f2.

Nine.

Eat. Mean
Squares F

Among Means 59.20 5 11.84 2.2,2

Within Groups 4608.05 865 r,33

Total 4667.25 870

Scheffe Tests

None of the program or cluster contrasts reached significance.

a Significant at or beyond the .05 level.
V



Category IV - Nature of Mathematics - showed considerable differences

among programs. (See Table 5-48.) An analysis of variance yielded a

significant Fratio and nine of the contrasts among means reached signifi-

cance. Standard Enriched, Standard Accelerated, and SMSIG-Accelerated each

exceeded SMSG-Normal and the two UICSM programs. The standard cluster

scored significantly higher than the contemporary; but :,'is enviched and

accelerated did not differ significantly from each other. (See Table 5-488A

Category V - Self-Appraisal c,f Mathematical Abilities and Interests -

was included as onzt cir the seven independent variables on which the various

achievement scores were regressed. As on the other categories, the two

UICSM programs scored lower than most of the others. (See Table 5-49*)

An analysis of variance across the six programs yielded a significant F

ratio. However, only one of the program contrasts reached significance.

The Standard Accelerated exceeded UICSM-8. The standard program cluster

scored significantly higher than the contemporary but the enriched did

not differ significantly from the accelerated. (See Table 5-49a.)

Category VI - School Effectiveness in Teaching Mathematic.; - showed

no significant differences among programs. (See Tables 5-50 and 5-50a.)

It appeared that pupils in all of the programs rated their junior high

school mathematics instruction about equally.

7n general, the analyses did not confirm the expectation that pupils

in accelerated programs would demonstrate greater improvement in attitudes

toward mathematics than those in enriched programs or that those in

contemporary classes would be more favorably disposed toward the subject

than those in standard classes. On the contrary, the commarisons which

reached significance favored the more traditional programs and, generally,

the two UICSM programs showed the least favorable attitudes. This was
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Table 5.48

Adjusted Means and Standard Deviations of Category IV Scores
(Nature of Mathematics) for Pupils in Six Mathematics

Programs at the End of Grade Nine.

Program S.D.

1. Standard Enriched 4.90 1.54

2. Standard Accelerated 4.79 1.54

3. SMSG-Normal 4.20 1.64

4. SMSG.Accelerated 4.82 1.72

5. UICSM.8 4.12 1.92

6. UICSM -7 3.78 1.76

g Means were adjusted by Seventh Grade Category IV Scores. See

v . Appendix D, Table D-14.

Table 5.48a

Analysis of Variance of Adjusted Category IV
Scores at the End ...R Grade Nine.

Source of Sums of Est. Mean
Variance 521=2... d.f. LW7" F

Among Means

Within Groups

Total

Propam

1

2

157.00

2376.87

2533.87

5

865

870

31.40

2.75

11.43

Scheffe Tests

1 2 3 4 5

a a

0.70V 0.78V

0.59" 0.670

3 -0.62 0

4

5
Standard vs. Contemporary gm 0.61 0
Enriched vs. Accelerated mg n.s.

Significant at or beyond the .05 level. 223
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6

a

1.12V

1.010

a

0.70V 1.04



Table 5-49

Adjusted Means and Standard Deviations of Category V Scores -
(Self- Appraisal of Mathematical Abilities a:td Iterests)for Pupils in

Six Mathematics Programs at the End of Grade Nine.

Program S D

1. Standard Enriched 11.02 4.77

2. Standard Accelerated 11.62 3.98

3. SMSG-Normal 10.06 4.66

4. SMSG-Accelerated 10.94 4.60

5. UICSM4 9.75 4.62

6. UICSM -7 9.93 4.66

4..1.111.111MIMMINNW

a Means were adjusted by seventh grade Category V scores. SeeV
Appendix D, Table D.,15.

Table 49a

Analysis of Variance of-Adjusted Category V

Scores at the End of Grade Nine.

Source of Sums of Est. Mean
Variance §522E2E d.f. Squares

a

Among Means 377.72 5 75.54 3.60 V

Within Groups 18136.01 865 20.97

Total 18513.73 870

Scheff6 Tests

Program 1 2 3 4 5 6

1

2 1.87.11V

3

4

5

6

- a
VStandard vs. Contemporary = 1.15

Enriched vs. Accelerated =n.s.

0 Significant at or beyond the .05 level.
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Table 5-.S°

Adjusted Means e' and Standard Deviations of Category VI Scores -
(School Effectiveness in Teaching Mathematics) for Pupils in

Six Mathematics Programs at the End of Grade Nine.

Program X S.D.

1.. Standard Enriched 2.99 1.41

2. Standard Accelerated 3.16 1.62

3. SMSG-Normal 2.99 1.57

4. SMSG-Accelerated 3.19 2.10

5. UICSM4 2,82 i.51

6. DICSM4 3.08 1.70

a Means were adjusted by seventh grade Category VI scores.
V See Appendix Ds Table D-16.

Table 5.50a

Analysis of Variance of Adjusted Category VI
Scores at the End of Grade Nine.

Source of Sums of Est. Mean
Variance Squares, daf Squares

Among Means 12.06 5 2.41 0.94

Within Groups 2226.32 865 2.57

Total 2238.38 870
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particularly marked on the total score and on Category 1I(Characteristics

of Mathematicians) and Category IV (Nature of Mathematics). Pace appeared

to make no difference.

Abilities Self-Ratings. Pupil self ratings of their academic, task

related and personal-social abilities yielded small differences among

program means. Although analyses of variance of both total scores (see

Tables 5-51 and 5.51a) and scores on mathematics ability (see Tables 5-52

and 5-52a) yielded significant F ratios, neither of the program or cluster

contrasts reached significance.

Summary - Attitudes. In general, differences in pace and approach to

the teaching of mathematics over a three year period had limited effects on

the attitudes or self-assessments of the pupils. Changes from beginning

of grade seven to the end of grade nine were generally small and not

consistently influenced by a particular program, pace or approach.

Longitudinal Rank Analyses.

To assess the cumulative effects of the several programs on pupil

achievement over the three years, longitudinal rank analyses were performed

on the residual scores of each of the ETS tests separately and then of both

combined. Each of the 868 pupils for wham there was complete data on each

of the ETS tests was rank ordered from 1 high to 868 low for each of the

three years. Ranks for each individual were added, thus giving each pupil

a composite rank score on each test and on the two tests combined. Pupils

were then again regrouped into programs and the nix programs compared by

the following formula:
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Table 5-51

Adjusted Means glaaclipandard Deviations of the Total Ability

Se]f Rating Scores V for Pupils in Six Mathematics Programs

at the End of Grade Nine.

Program N X S.D.

1. Standard Enriched 265 49.42 10.43

2. Standard Accelerated 130 53.40 9.48

3. SMSG- Normal 113 49.99 10.02

4. SMSG-Accelerated 89 50.88 8.82

5. UICSMN8 156 51.85 10.45

6. UICSM1m.7 118 50.64 9.87

a Means were adjusted by seventh grads self- rating scores. See
V

Appendix D, Table D-17.

13, Highest possible score = 25; lowest possible score = 125.

Table 5-51a

Analysis of Variance of Adjusted Self-Rating .

Scores at the End of Grade Nine.

Source of
Variance

Sums of
Squares d.f.

Est. Mean

9C21S" F

Among Means

Within Groups

Total

1631.02

86640.11

88271.13

5

864

869

326.20

100.28

3.26 e'

Scheffe Tests

'None of the program or cluster contrasts reached significance.

Significant at or beyond the .05 leval.
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Table 5 -52

Adjusted Means and Standard iations of Self-Rating

of Ability In Mathematics Scores V for Pupils in Six Mathematics
Programs at the End of Grade Nine.

Program N X S.D.

1. Standard Enriched 265 2.00 1.03

2. Standard Accelerated 130 2.10 0.94

3. SMSO.Normal 113 2.17 0.87

4. SMSG-Accelerated 89 1.89 0.75

5. UICSM4 156 2.28 1.08

6. UICSM4 118 2.22 0.94

a Means were adjusted by, seventh grade ability in mathematics selfrating.
V See Appendix D, Table D.18.

b Highest possible score = 1; lowest possible score = 5.

Table 5-52a

Analysis of Variance of Adjusted Self-Rating Scores of Ability
in Mathematics at the End of Grade Nine.

Source of Sum of
Variance §qM4res d. f.

Among Means 13,22 5

Within Groups 807.59 864

Total 820.81 869

Est, Mean

2.64

.93

2.83

Scheffe Tests

None of the program or cluster contrasts reached significance.

a Significant at or beyond the .05 level.
V
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Where Ti = E R and Rif = 111 4- R2 ÷ R3
j=1

Each of the three analyses (ETS-I, ETS-II and both tests combined)
2

yielded a significant Z. (See Tables 5053 - 5-55). Since the ranks went

from 1 high to 868 low, the smaller the sum of the ranks, the higher the

performance level of the program. The same order was followed in ranking the

mean rank on each of the three analyses. In each of the three, SMSG-

Accelerated achieved first place, Standard Enriched and Standard Accelerated

last and next to last place, respectively. UICSM-8 ranked in second place

on ET&I and on the combined tests; UICSM-7 ranked second on ETS-II, fourth

on ETS-I, but third on the two tests combined. SMSGZormal ranked third on

ETS-I and fourth on ETS-II and the two tests combined.

If the two ETS tests are to be given equal weight in measuring pupil

achievement, then, on the basis of their composite rank, pupils in SMSG-

Accelerated achieved the highest scores over the three years, followed by

UICSM-8, UICSM-7, SMSG-Normal, Standard Accelerated and, last, Standard

Enriched. On ETS- contrasts among mean ranks of the six programs found

SMSG-Accelerated and UICSM-8 scoring significantly higher than either of the

standard programs. 5- Normal scored significantly higher Clan Standard

Enriched. None of the other program contrasts reached significance. Both

cluster contrasts were significant: the contemporary exceeded the standard.,

the accelerated exceeded the enriched.

On ETS-II, the program contrasts found all four contemporary programs

significantly higher than each of the standard ones. None of the contemporary
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Table 5m53

Rank 0 Analysis of Variance on ETS-1 Residual Scores
Sum of Ranks for Grades77 and 9.

Rank 1.2

6 56.50 1?/

5

3

1

2

4

Program Mean Rank

1 1389.21

2 1363.44

3 1127.55

4 1007.29

5 1082.33

6 1226.91

1 Standard Enriched

2 Standard Accelerated

3 SMSG-Normal

4 SMSG- Accelerated

5 UICSM.8

6 UICSM-7

Program Contrasts

1 2 3 4 5 6

261.66 t/ 378.00 306.87

352.23 V 281.10 3

Enriched vs. Accelerated = 137.88

Standard vs. Contemporary = 264.27

0 Scores ranked in descending order.

Significant at or beyond the .05 level.



Table 544

Rank 0 Analysis of Variance on ETS-II Residual Scores
Sum of Ranks for Grades7,73and 9

1

2

3

4

5

6

Mean Rank Rank

1482.31 6 141.47

1439.5o 5

1168.98 4

953.78 1

1061.52 3

978.69 2

Program Contrasts

1 2 3 4 5 6

1 Standard Enriched 313.33 532.45 13 420.79 4 503.62

2 Standard Accelerated 270.52 .1) 489.65 79 377.99 1/ 460.81

3 SMSGNormal

SMSG-Accelerated

5 uicsi4-.8

6 uicsm.7

Enriched vs. Accelerated = 283.11

Standard vs. Contemporary = 426.21

Scores ranked in descending order.

Significant at or beyond the .05 level.
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Table .545

Rank f Analysis of Variance on Combined ETS.1 and LT6.11 Residual Scores
Sum of Ranks fox Grader787----7and 9

Program Mean Rank

1 2871.52

2 2802.94

3 2296.53

4 1961.07

5 2143.85

6 2205.60

1 Standard Enriched

2 Standard Accelerated

3 SMSG-Normal

4 MG-Accelerated

5 UICSM-8

6 uicsm-7

Rank

6

5

4

1

2

3

/2

1576.30 D

1 2 3 4 5 6

910.45 4? 727.66 665.92 D

82o..88

Enriched vs. Accelerated = 420.99 D

Standard vs. Contemporary = 690.48 /N3/

0 Scores ranked in descending order.

V Significant at or beyond the .05 level.



programs differed from each other, nor did the two standard ones differ

from each other. Both cluster contrasts reached significance, with the

contemporary higher than the standard, the accelerated above the enriched.

On the two tests combined, the three contemporaj accelerated programs

(SMSG-Accelerated and both UICSM's) ranked significantly higher than

Standard Enriched. In addition, SMG-Accelerated ranked significantly

higher than Standard Accelerated. Both program clusters reached signifi-

cance in the same order as in the single test analyses.

Relationships Between Sub -test Scores ETS -I and the TMT's.

Although the ETS-II sub-tests were directly drawn from the content of

each particular program, they apparently sampled different content than was

included by the teachers and consultants in developing the end of year

Teacher-Made Tests. Correlations between THT scores awl scores on the

sub -t-zst specific to each program are not consistently highest. Examination

of Table 5-56 shows that the sub -test TMT correlation marked weir' not

consistently highest either by row or by column in any one of the three

years. At the end of grade 7, the correlation between "own" sub -test and

"own" EST was highest for SMSG-Accelerated, lowest for the majority of the

Standard Accelerated group (all but the class which followed an algebra

sequence in grade 9)0 Only the Standard Accelerated class which later took

algebra and the SMSG Accelerated program showed a higher correlation between

the TMT and its "own" rhib-test scores than between their TMT and other se-

tests. In most instances, correlations of "own" sub -test with the program

specific teacher made end of year test were no greater than those with the

general Developed Mathematical Abilities Test.
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Table 5-56

Correlations of Sub-test Scores with ETS-I and TMT
Scores for Grades Seven, Eight and Nine

For Each of the Seven 0 Mathematics Programs.

and!. ..:even

Sub-tests
I II III IV V

ETS-I TMT ETS-I TMT ETS-I TMT ETS-I TMT ETS-I TMT

1. St. Enriched .35 .3* .31 .25 .33 .44 .40 .16 .31 .17
2. St. Acc.-Gecim, ..11 .17 .08 .14 V .36 .25 .12 .09 .35 .37
3. St. Acc.-Alg. .02 .05 .32 .36 .46 .12 .50 .33 .61 .12
4. SMSG-Normal .45 .37 .45 .38 .33 .32 .23 .17 .39 .3;
5. SMEG-Acc. .22 .18 .38 .36 .29 .20 .39 .40 t) .31 .34
6. UICSM-8 .53 .45 .40 .57 .44 .39 .25 .22 .45 .44.

7. UICSM-7 .31 .23 .31 .37 .37 .36 .31 .25 .28
Total .42 .25 .35 .34 .44 .32 .38 .15 .42 .20

I Ii
ETS-I TMT ETS-I

1. .1 .30 *15
2. .36 .25 .37
3. .02 .02 .48
4. .36 .45 .25
5. .49 .28 .45
6. .33 .09 .21
7. .34 .05 .36

.20 .30

TMT

.12

.47

.51 3

.21

. 28

.17

.26

. 22

Grade Eight

Sub-tests
III IV V: VI

ETS-I TMT ETS-I TMT ETS-I TMT ETS-I TMT

.28 .23 .24 .18 .15 ,05 .32 23

.09 .14 .15 .13 .21 .08 .10 .27

.35 .20b .35 107 .12 .36 -23 .12

.14 .08 V .40 .41 .09 .09 .21 .14

.13 .14 .47 .33 .11 .16 .44 .19

.25 .19 .41 .36 .38 .18 .28 .29

.08 .25 .38 .50 .29 .36 .31 .301

.23 .11 .37 .14 .20 .06 .30 .08

Grade Nine

Sub-tests

IV V VI
6 zo. ETS-I TMT ETS-I TMT ETS-I TMT ETS-I TMT ETS -I TMT ETS -I TMT

t. .19 .19 1?/ .29 .17 k .26 .23 .14 .06 .36 .26 .30 .16
2. .27 .24 .45 .257 .29 .15 .20 .19 .28 .11 .32 .28
'3. .13 .42 .22 .36 la .25 T05 .19 .59 .18 .30 .11 .41
4. .21 .37 .39 .36 .28 .21 .31 .23 .34 .39 .32 .17
5. .41 .42 .25 .26 .59 .47 .44 .30 .40 .21 .56 .46
6. .29 .33 .33 .25 .20 .24 .20 .14 .47 .453' .33 .23
7. .22 .18 .47 .35 .32 .38 .34 .25 .36 .29 .26 . 343i
"NACL28 .23 .31 .10 .33 .20 .28 .08 .42 .12 .30 .16

0 The Standard Accelerated class (designated as program 3) which followed a 2nd
year algebra rather than the geometry sequence in Grade 9 was treated as a
separate program.

sub-test derived from the content of the particular program.
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In grade eight the findings were about the same. Only for Standard

Accelerated (both programs) was the highest correlation of the TMT with

their "own" sub -test. In all other cases, end of year scores on the

specific content taught, had lower correlations with the sub-test ostensibly

drawn from that content than with sub -tests drawn from other content. For

example, while the highest TMT- sub -test correlations at grade eight was

.51 and occurred between sub -test II (Standard Accelerated) and the '1

for the Standard Accelerated program, a correlation of .50 was found for

pupils in the UICSM-7 program between sub -test IV (SMSG-Accelerated) and

the UICSM-7 TMT, One of the lowest correlations, Al was found for the

SMSG-Normal pupils between their "own" sub -test and their own TMT.

The situation changed little in grade nine. The content sampled from

the specific courses of study for inclusion in the ETS-II sub -tests bore

minimal relationship to the content included by the teachers in their end

of year tests. Thus, the two sets of measures were really tapping relatively

different content: Educational Testing Service selected what was considered

crucial in what was to bed; the teachers selected what they believed

had been taught.

Inter correlations Among Achievement and Attitudes Variables Across Grades

(Table 5-51)

Correlations between seventh grade total attitudes and later achievement

were generally low, ranging from a high of .22 with the eighth grade TMT

scores to a low of -.04 with sub -test V of the eighth grade ETS-II. However,

all but five of the 26 correlations were significantly different from zero

at the .05 level. Seventh grade self-appraisal of one's own mathematical

ability (Category V of the Questionnaire on Mathematics) was somewhat more

related to later achievement than were.total attitudes toward. mathematics.
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Twenty-five of the 26 correlations were significantly different from zero.

However, the highest observed correlation was .26 with the eighth grade TMT

scores and the ninth grade EES-I scores, accounting for less than 7% of the

variance of the two achievement measures.

The seventh grade abllity self-ratings bore little relationship to any

of the achievement variables. Only six of the 26 correlations were signi-

ficantly different from zero at the .05 level, and none of these exceeded

.09. In fact, only one of the significant correlations bore a positive

relationship to achievement, and that was with TNT 8. The relationship of

end of ninth grade attitude scores to achievement was somewhat higher than

was true for the seventh grade. In fact, end of ninth grade attitudes had

higher correlations with seventh and eighth grade achievement than did

seventh grade attitudes toward mathematics. The average correlation of the

total Questionnaire on Mathematics score with the 26 achievement variables

was approximately .21. The highest correlations were with the eight grade

Teacher Made Tests and all three of the ninth grade achievement measures,

ranging from .32 to .36. All but one of the correlations was significantly

different from zero at the .05 level.

Neither of the end of ninth grade self-assessment measures (Category V

of the Questionnaire on Mathematics or the Abilities Self-Bating Scale) bore

any meaningful relationship to achievement. Between Category V and the

achievement variables, only half of the correlations were significantly

different from zero and the largest of these was .12 (with seventh grade

ETS-1 scores) and the average was about .07. Of the 26 correlations between

the Abilities Self-Bating Scale and the achievement variables, only four

differed significantly from zero. The greatest was -.12 with the eighth

grade TMT scores.
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Although none of the achievement variables was meaningfully related to

pupils' attitudes toward mathematics or toward their own mathematical

ability or to their general self-assessment, the end of eighth grade Teacher

Made Tests appeared to be most consisten0y related to attitudes scores,

although the magnitude of the relationship vas low.

The attitude measures themselves showed variable relationships to each

other when correlated both with and across the two testing times. The

highest correlation; .80, was between the total seventh grade Questionnaire

on Mathematics score and the score on Category V of that test. However, in

grade nine, the correlation between the total score and the Category V score

was only .23, suggesting that a pupil's view of his own mathematical

competence was less related to his general appraisal of the nature and

significance of mathematics in grade rine than had been true in grade seven.

The Abilities Self-Bating Scale correlated -.27 and -.33 with total score

and Category V scores, respectively, in grade seven, and -.23 and -.10 with

these two variables in grade nine. The correlations between grade seven and

grade nine scores on each of the three attitude measures were .42 for the

total Questionnaire on Mathematics and the Abilities Self-Rating Scale and

.14 for Category V. The latter, which represented student self-appraisal

of their mathematical competence, appear to be the least consistent wasure

of the three.

In general, the relationship between attitudes toward mathematics,

including assessment of one's own mathematical ability, bore little relation-

ship to achievement. One's general self-rating of abilities appeared to

bear no relationship to achievement. These correlations slapport the findings

of the analyses of covariance whin-demonstrated that the highest achieving

progrc.us had the least positive attitudes toward mathematics and the lowest
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appraisals of their abilities in general and their mathematics ability in

particular.
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Chapter VI

Summary, Conclusions and Implications

The TYP Mathematics Study emerged from an project conducted

in cooperation with the Junior High Schools of Cheltenham Township

(Pennsylvania) Public Schools. The project assessed the effects of

varied instructional procedures and content on the achievement and

attitudes of four comparable classes of gifted junior high school

students over a three-year period. The following tentative conclusions

emerged from the study: (a) acceleration, either through standard or

contenporary mathaTatics curricula, seemed to provide talented students

with meaningful and enriching experiences and (b) enrichment seemed to

become meaningful only when able students dealt with more advanced and

more difficult concepts. The Cheltenham Study involved only four

classes with a single teacher for each program, making it difficult to

separate teacher effects from program effects. A grant from the United

States Office of Education Cooperative Research Program for a demonstration-

research project, together with continued support from the Horace Mann-

Lincoln Institute of School Experimentation, made possible a comparison

of varied approaches to mathematics for able junior high school students

with a number of classes for each program.
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Purpose of the Study

The purpose of the TYP Mathematics Study was to assess the relative

effectiveness of varied approaches to the teaching of mathematics to

academically talented junior high school pupils. The study was aimed at

comparing the effects of standard, traditional mathematics programs with

contemporary ones and of accelerated programs with enriched ones. Pupil

achievement was defined in terms of (a) general ability to deal with

quantitative relationships; (b) mastery of content of a particular

mathematics program; and (c) ability to apply mathematics concepts and

skills learned in one program to problems and processet derived from the

content of other programs.

Rpotheses

The two hypotheses tested in this study were:

gypothesis I -. Rapid sequential progress through a mathematics

program is more effective than plans which provide either intermittent

enrichment units (even when these are of an advanced nature) or depth study

of normally paced sequential materials as measured by:

a. General nathematical competence;

b. Ability to apply knowledge to unfamiliar mathematical material;

c. Positive attitude toward mathematics.

11Vpothesis II -- Compared with programs which follow a standard,

traditional sequence, regardless of pace, programs which deal with contem-

porary mathematical content and methodology will result in:

a. Greater general mathematical competence;

b. More marked ability to apply knowledge to unfamiliar mathematical

ANIIMMININ
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materials;

c. More positive attitudes toward mathematics.

Design of the Study

Population Selection.

Pupils were selected on the basis of general intelligence (IQ; above

120) and sixth grade reading and arithmetic achievement (scores approxi-

mately one and a half to two years accelerated), Attitudes toward

mathematics, self-rating of ability, socioeconomic status as well as

interests, academic preferences, etc., were assessed but were not

considered in pupil selection.

A total of 25 school systems, 51 classes and about 1500 pupils

initially participated in the study. Complete, usable data at the end

of the seventh grade were available for 1477 pupils. During the second

year (eighth grade), 49 classes were involved with data available for

1271 pupils. By the end of the third year (ninth grade), due to normal

attrition, changes in state requirements and overcrowded conditions in

some schools, the number of classes dropped to 37 and the number of pupils,

on whom all data were available for the three years, to 868. a

Program Selection.

selecting program% foratomporativevetudy, ax were eheoem which '

were ptenuaablY differentiated adc6rditg to coRtamt (standard or contem-

porary) and teaching-learning pace (enriched or accelerated).

a
Since only one of the Standard Accelerated classes followed a second-

year algebra sequence in grade nine as origiaally agreed on the 25 pupils
of this class were not included in the sub -test or within program analyses.
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Two standard or traditional programs were included, one enriched and

the other accelerated. The remaining four programs were contemporary in

nature, one enriched and the other three accelerated in various ways.

Standard referred to programs using mathematical content found in

junior high school texts published prior to 1957, characterized by an

emphasis on arithmetic processes and social applications in grade seven

and eight and by an elementary algebra course in grade nine taught by

the demonstrative method.

Contemporary referred to programs recently developed for the purpose

of updating mathematical content. These are the programs usually referred

to as "new" mathematics. Two contemporary programs were selected-- School

Mathematics Study Group (SMSG) and University of Illinois Committee on

School Mathematics ( UICSM).

Enriched referred either to the addition of content outside the regular

sequence of the standard text (as in the Standard Ehriched classes where

units were added each year) or to depth study of particular aspects of the

standard sequence of a program (as in the SMSG-Normal classes).

Accelerated programs provided either for moving through a given sequence

in less time than usual (e.g., completing seventh and eighth grade arithmetic

in a single year and then going on to more advanced work as in the Standard

and SING-Accelerated programs), or beginning a given sequence a year or two

earlier than normal (e.g., starting the UICSM ninth grade program in grade

seven or eight instead of in grade ning).

The six programs were designated as follows:

a. Standard Enriched -- These classes followed the sequence found in

most commercial texts for seventh and eighth grade arithmetic and first-

year algebra. In addition, special "enpichment" units, based on concepts

more advanced than those included in the standard program, were
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presented. In grade seven, for example, pupils dealt with M.ensuration

and An Introduction to Mathematical Structure; in grade eight they were

exposed to such content as Number Patterns and Probability; in grade nine,

they learned about Sets and the Structure of Algebra, Linear Programing

and the Theory of Games. Four special units were added in grade seven,

four in grade eight and three ..n grade nine.

b. Standard Aceeleaated -- These classes completed the standard

seventh, and eighth grade materials in a single year and the standard first-

year algebra course in the eighth grade, At this point, for a number of

reasons, all but one of the classes which remained in the program, moved

into a plane geometry course. Only a. single class followed a second -year

algebra course as originally intended.

c. SSG- Normal -- These classes followed the Math for Junior High

School, Volumes I and II, and the Pi_rst Year Course in Algebra sequence at

the pace intended"hy the SMSG authors. However, pupils engaged in an

intensive study of the most critical topics.

d. SMSG-Accelerated -- These classes were accelerated through the

SMSG. materials, and covered a four year sequence in three years. In

addition to the work covered by the SMSG-Normel classes, these accelerated

classes also completed Intermediate Mathematics,

e. UICSM-8 -- During the seventh grade, these classes covered

essentially the same materials as the SMSG-Accelerated groups. They then

began the ninth, year UICSM program a year earlier than normal. They

completed Units I, III III and part of IV by the end of grade eight, and

the rest of IV and all ,of Unit V by the end of grade nine. This represented

an algebraic sequence.
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f. UICSM-7 -- These classes began the UICSM program two years earlier

than usual, completing Units I, II and = by the end of grade seven, IV

and V in grade eight, and VI (the year's 'York in geometry) in grade nine.

Teacher Training.

Teachers who participated in the study met in program groups for

in-service training in the content and methodology appropriate to the

course of study they were to follow, Special consultants were provided

for each program and remained with the teachers for the three years. The

number of in-service sessions varied from year to year and from program to

program, depending upon the newness of the material to the teachers and

their expressed requests for help.

Testing Program.

At the end of each of the three junior high school years (grades 7, 8

and 9), all pupils were tested on the appropriate form of the Developed

Mathematical Abilities Test (ETS-I) and the Mathematics Achievement Test

(ETS-II) developed by the Educational Testing Service expressly for this

project. In addition, Teacher-Made Tests (LP) were developed yearly by

the teachers and consultants of each program and were intended to test the

content covered by the partimlar program only. At the end of grade nine,

all participating pupils were again given the Questionnaire on Mathematics

and the Ability Self-Rating Scale.

Analyses of the Data.

To control for initial differences in pupil intelligence, reading and

arithmetic achievement, attitudes toward maths socio-economic status and

self-assessment of ability, a sezies of multiple regression analyses were
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performed on all test scores. The residual scores yielded by the regression
460

analyses as well as the raw scores were subjedted to analyses of variance.

Total scores of ETS-1 and MS-II and the sub-test scores of ETS-1/ were

analyzed both across and within programs each year. The TMT's were examined

yearly but only within each of the programs. The ninth grade scores on the

attitudes measures were analyzed by covariance, using seventh grade scores

as the covariate. Fbr all measures, contrasts were performed (where

appropriate) among individual programs as well as between two sets of program

clusters: (1) standard vs. contemporary; (P) enriched vs. accelerated.

Summary: End .of Grade Seven a

A total of 1477 pupils enrolled in 51 classes engaged in the six

programs of the study. At the end of the first year, some consistent

differences between programs were observed. On the raw scores of the

Developed Mathematical Abilities Test 1ETS-Athe Standard Enriched program

fell significantly below each of the other programs* On the residual

scores, they differed significantly only from the two SSG programs. On

the Mathematics Achievement Test (ETS-II) the SMSG-Accelerated and the

UICSM-8 programs combined did significantly better than any of the others

while the Standard Enriched fell below all others on both the raw and

residual score analyses.

a
Since the UICSM-8 program was not to begin the ninth grade U1CSM course
until grade eight, the classes spent the seventh grade in a course of study
similar to the SMSG-Accelerated program. The two programs were combined,

therefore, for teacher in- service sessions, for 'the Teacher -Made Teets,
for developing Sub-test IV of the seventh grade F2S-IT Net, andfor
for some of the analyses.
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On the sub -test analyses, the Standard Enriched ranked lowest on all

but the UICSM-7 sub -test where it ranked fifth, while SMSG-Accelerated

ranked first or second on all five sub - tests.

The various cluster comparisons favored the contemporary programs

over the standard and the accelerated over the enriched. At the end of the

first year of the study, the combined SMSG-Accelerated and UICSM-8 programs

appeared most advantageous, the Standard Enriched least successful, at least

on the basis of the measures used.

Summary: End of Grade Eight

At the end of two years' particivation in the experimental programs,

the trends noted at the end of the first year were largely confirmed, at

least as measured by the instruments employed in this study. The only

noteworthy changes were in the general improvement shown by the UICSM-7

program and the drop of the Standard Accelerated program, especially on

the Mathematics Achievement Test (ETS-II). However, on the Teacher-Made

Tests teacher expectations were more closely approached in the two standard

programs and UICSM.8 than they were in the SMSG or the UICSM-7 programs.

The latter, which achieved the lowest TNT scores, nevertheless exceeded its

predicted scores on both ETS measures while the two standard programs, with

high MI' scores, achieved negative residial means on both ETS tests. In

fact, the rank order correlations between class means on the TMT's and on

Men of the two ETS tests across the six programs were both negative.

However, the product moment correlations between ETS-I and the TT's

and between ETS-II and the T's for the total population were positive

and significant ( .36 and .31 respectively) indicating that within each
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program those pupils who scored higher on the ETS tests also scored higher

on their Teacher -Made Test.

The analysis of the sub-test scores found that only one program, SMSG-

Normal, exceeded all other programs on its own sub-test. Rowever, only in

the case of UICSM-8 did any program fail to achieve its highest mean score

on its own sub -test. UICSM-8 appeared to be the program which enabled its

students to cope most effectively with material not in their own course of

study. Their mean residual score across the "other" sub-tests was the highest,

exceeding their score on their "own" sub -test. Although each of the program:

had positive residual means on their own sub-tests, only SMSG-Accelerated

and the two UICSM programs had positive residual mean score on the com-

bined "other" sub- tests. The Standard programs and SMSGZotmal were, thus,

less capable of handling material which they had not been tight directly

than were SMSG-Accelerated and the two UICSM programs. The contrast between

the enriched and accelerated program clusters (Standard Enriched plus

SMSG-Normal vs. Standard Accelerated, SMSG-Accelerated, =MA and UICSM-7)

yielded significant differences favoring the accelerated cluster on sub -tests

III IVY V and VI. The contrasts between the standard and the contemnorary

program clusters were significant only on sub-tests III, IV and VI. In each

of the three, the contemporary exceeded the standard.

Classroom variability within programs continued to be significant. Of

the 36 within program analyses of variance (raw and residual scores on

three measures fOr each of six programs) all but three yielded significant

P ratios. Only on the Developed Mathematical Abilities Test (ETS -I)

residwal scores were there no significant classroom differences in the

Standard Enriched, the SMDI- Accelerated and the UICSMA programs. It would

appear that when individual pupil differences were held relatively constant,
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the mathematical knowledge assessed by ITS -I was less influenced by teacher

or group differences than was the competence assessed by the cross-program

Mathematics Achievement Test or the TeacherAhde Test specific to each

progrmn.

On the whole, the three accelerated, contemporary programs exceeded the

other three on almost all measures and appeared superior particularly in

their general, mathematical competence and in the ability to handle content

to which they bad not been directly exposed.

Summary: Ead of Grade Nine

Toward the end of the second year of the study, a number of school

systems indicated either their inability to participate for the third year

or to follow the agreed-on mathematics program (i.e., second course in

algebra rather than a geometry course). Three districts which sent their :

pupils to the ninth grade of a regional high school were unable to maintain

their classes intact due to overcrowded conditions and double sessions

which created programming problems. in one or two instances, schools amply

announced their withdrawal on the basis of internal problems. Most of the

New York State classes in the Standard Accelerated program insisted on moving

their ninth grade pupils into geometry instead of the second -year algebra,

as orizIrally planned. Only one Standard Accelerated class remained with

the original algebra sequence.

Thus, the third/ year of the study began with 38 classes (out of the

49 classes which had completed grade eight). However, at the end of the year,

it appeared Vat one of the U7CSMI..8 classes had followed a different sequence

from the one set for that program as a whole, and vas, therefore, eliminated
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from all ninth-year achievement analyses but retained for the attitude

assessments. The single Standard Accelerated algebra class was treated as

a separate program for the cross - program analyses (except for the ETS-II

sub- tests) but excluded from the within-program analyses.

At the end of grade nine, all participating pupils were tested on new

forms of the Developed Mathematical Abilities Test (ETS-I), the Mathematics

Achievement Test (ETS -ZI) and on a Teacher-Made Test (2MT)9 The Questionnaire

on Mathematics and the Ability Self-Hating Inventor which had been admin-

istered at the beginning of grade seven were re-administered at the end of

grade nine.

On both cross-program measures (ETS-I and ETS-II), when raw scores were

considered, the contemporary program cluster exceeded the standard; the

accelerated exceeded the enriched. When the scores were regressed to control

for some of the individual pupil differences, both cluster contrasts remained

significant oa.ETS-11 but the accelerated-enriched contrast on ETS-I no

longer held up. On ETS-I, SMSGAccelerated held first place and differed

significantly from all but Standard Accelerated-algebra on both raw and

residual score analyses and from all but UICSM-8 when the residual scores

were considered. Either Standard Enriched or Standard Accelerated-geometry

held the lowest positions,

On EMI', (on both raw and residual scores) the taca4-7 program held

first place and differed significantly from all other programs. SMSG-

Accelerated scored significantly higher than all but UICSM-T. Standard

Enriched held the lowest positio.1 with Standard Accelerated-algebra one

from the bottom.

On the basis of the two cross-program achievement measures, the pupils

in the SMSG-Accelerated program did best, even when differences in pupil
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abilities and attitudes were, in large measure, controlled.

Assessment of the raw scores on the various sub -tests found that while

in some programs the students achieved their highest score and exceeded all

other programs on their "own" sub -test; in other cases, students scored

higher on sub -tests derived from other programs than they did on their

"own". In several instances, the highest mean score on a sub -test was

achieved by a program other than the one for whom the sub -test was intended.

In general, Standard Enriched did least well of all the programs, scoring

either last or next to last on all sub-tests; &4SG- Accelerated and UICSM-7

scored either first or second on all sub- tests.

On the sub -tests derived from the content of the accelerated programs,

the accelerated cluster exceeded the enriched; on the SMSGZormal sub -test,

the enriched exceeded the accelerated. On the Standard Enriched sub-test,

there were no significant differences due to pace.

The contemporary-standard cluster compariosns found the former

sivnificuntly higher on five of the sub-tests. Only on the sub -test derived

from the Standard Accelerated-Aeometry program were there no significant

di iferences due to approach.

When scores were controlled for initial differences in pupil abilities

and attitudes, the analyses tended to point up the differences in performance

between the programs which studied algebra and those which studied geometry.

Tbr example, SMSG-Accelerated, which dealt with advances gebraic material

fell below expectation on the two sub -tests derived from geometry content;

while Standard Accelerated, which dealt with geometry, exceeded expectation

on those two sub - tests. UICSM-7 retained its high standing and exceeded the

other programs in 16 of the 20 significant contrasts in which it figured.

Standard Enriched, which figured in 13 significant contrasts, fell below the
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comparison programs in 12 of them. The accelerated-enriched cluster

contrasts remained as in the raw score analyses; contrasts between the

contemporary and standard clusters yielded significant differences only on

the tnree sub-tests derived from the contemporary, accelerated programs.

Al]. significant contrasts favored the contemporary cluster.

To the extent that the sub -test scores were indicative of the pupils'

ability to cope effectively with material to which they had not been

directly exposedlas well as with a small sample of the content derived from

their own program, the several programs yielded quite disparate results.

UICSM-7 pupils were most apt to exceed all others not only in responding to

their own content but also to the content representative of other programs;

Standard Enriched appeared least capable of dealing either with its own

or with the content from other programs. The procedures through which the

UICSM-7 pupils learned their own material seemed most apt to help them attack

other problems successfully. These procedures included not only the

methodology built into the UICSM approach to teaching contemporary

mathematics, but also the fact that the pupils were at least two years

accelerated and thus exposed to more varied and more advanced content than

was true for the UICSM-8 pupils, who followed the same methodology but,

because they were only one year accelerated, were exposed to less and less

varied content.

At the end of grade nine, the analyses of ETS-I, ETS-II and TMT scevca

by classes within programs showed considerably fewer significant differences

than had been observed in the first two years.

In fact, even where raw score analyses by classes within programs

yielded significant F ratios, analyses of residual scores failed to reach a

significant level. These findings suggested that, at the end of ninth grade,
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most of the observed differences among classes in any one program were more

nearly a function of pupil ability than of teacher or intra-class factors

not controlled in this study. These latter factors appeared to have less

effect on class achievement at the end of grade nine, (especially on classes

in the contemporary programs), than they had appeared to exercise in the

earlier grades. One could speculate that ninth grade teachers, whether in

the junior high school or in the senior high school ( to which some ninth

grade classes moied) are more uniformly competent in mathematics teaching

than may be true of seventh and eighth grade teachers.

The relationships between class means on the two ETS measures varied

considerably from porgram to program. It was highest for SMSG-Accelerated

and Standard Accelerated, lowest for Standard Enriched. SMSGZormal classee

performed relatively comparably on the two tests when raw scores were

considered, but showed a negative relationship when individual pupil

differences were partially controlled. The relationship between class

standing on the TMT's and ETS II, both achievement measures, was eva.137

variable from program to program. When mean residual scores were compared,

rank order correlations ranged from a high of .80 for SMSG-Accelerated to

a low of -.10 for SMSG-Normal.

Both the attitude measure and the self-rating scale administered at

the beginning of grade seven were readministered at the end of grade nine.

To control for initial differences in attitudes and self-ratings, analyses

of co-variance were performed on the ninth grade scores adjusted by seventh

grade scores. In general, the results went contrary to expectation. The

pupils in the contemporary programs expressed less positive attitudes toward

mathematics and mathematicians than did pupils in the traditiwal, standard

programs. Teaching-learning pace had no effect on attitudes. On the

253



Abilities Self-Rating Scale, neither of the cluster contrasts reached

significance although there was a significant difference among programs.

In general, one's appraisal of the nature or significance of mathematics or

of the characteristics of mathematicians, or even one's own assessment of

mathematical ability had no significant effects on achievement. In fact,

by the end of grade nine, those programs which achieved least well showed

the most positive attitudes.

Longitudinal Analyses

To assess the cumulative effects of the several programs over the

three -year period, all pupils were rank-ordered on residual ETS-I and ETS-II

scores, separately for each of the three years. The three yearly ranks for

each test separately and for both tests combined were then summed for each

student and cross program analyses of the rank "scores" were performed.

All three rank comparisons (OTS-I, ETS -II, both tests combined) yielded

significant Chi Squares. In all three cases, the contemporary cluster

exceeded the standard and the accelerated ranked higher than the enriched.

On EIL SMSG-Accelerated ranked first; UICSM-8, second; and SMSG-Normal,

third. Standard Enriched ranked lowest, exceeded somewhat by Standard

Accelerated. UICSM-7 fell at about the middle.

On ETS-II, SMSG-.Accelerated again ranked first and the two-year

accelerated UICSM-7 held second place, followed by UICSM-8 and SMSG-Normal.

The two standard programs were in the two lowest places, with Standard

Enriched below Standard Accelerated.

On the two tests combined, The three contemporary accelerated programs

(SSG- Accelerated and both UICSM's) ranked significantly higher than
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Standard Ehrichtd. SNSG-Accelerated, which ranked highest, also exceeded

Standard Accelerated. Fbr the three years and on the basis of the two

ETS tests, with individual pupil differences in ability and attitudes at

least partially controlled, the SMSG-Accelerated program ranked highest,

followed by UICSM-8 and UICSM-7 in that order. SMSG-Normal ranked fourth;

Standard Accelerated, fifth; and Standard Enriched was at the bottom.

Conclusions and Discussion

The results of the study only partially supported the two hypotheses.

In most of the analyses of cross-program scores, the four accelerated

programs exceeded the two enriched ones and the four contemporary programs

exceeded the two standard, traditional ones. However, while the contemporary

programs resulted in "greater gain in general mathematical competence" and in

the "ability to apply knowledge to unfamiliar mathematical ma.cerial," they

failed to generate "more positive attitudes toward mathematics," in general,

or to raise the pupils' assesemadetheir own mathematical ability above the

level of the standard programs.

The accelerated programs generally exceeded the enriched ones on both

mathematical competence and application of knowledge to new materials.

However, these results were due to the higher scores of the three contemporary

accelerated programs which outweighed the single standard accelerated one.

Within the standard approach, the accelerated classes generally exceeded

the enriched ones. Here, as for the hypothesis relating to the contemporary-

standard comparisons, the accelerated classes failed to demonstrate more

positive attitudes toward mathematics than those in the enriched programs.
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In general, the study concluded that academically able junior high

school pupils achieved a higher degree of general mathematical competence

and shown e greater ability to cope with relatively unfamiliar material in

contemporary.accelerated programs than in contemporary-enriched, standard-

accelerated or standard-enriched. Of all the program adaptations, the

latter (standard-enriched) appeared to be the least successful on both

achievement counts, but among the highest.on the attitudes and self-rating

measures.

Since over the three years, the three contemporary-accelerated programs

proved about equally effective, it is not possible to compare the relative

advantages of the two kinds of acceleration: beginning a sequence earlier

than normal or working through a sequence more rapidly than normal. In

both instances pupils are exposed to more varied and more advanced content

than would otherwise be the case and are, thuslin a position to apply more

extensive knowledge to the solution of unfamiliar problems. Nor can any

conclusions be drawn regarding the relative merits of the SMSG and the

UICSM programs when these are presented at an accelerated pace. In both

programs the content and the methodology appear to have been more effective

in fostering general mathematical ability and in enabling students to cope

with relatively unfamiliar material than was true for the standard,

traditional programs. Thus, oitx.....m.eterad programs appeared to

produce the best results, in terms of mathematical achievement, even though

such programs apparently did not promote more positive attitudes toward

mathematics.
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Discussion of Results

Although acceleration resulted in greater achievement than enrichment,

and the contemporary approach appeared superior to the standard one, it was

in the combination of acceleration and contemporary content and methodology

that the greatest learning occurred, at least in terms of the criteria set

in this study.

Effects of Acceleration-- The accelerated pace, whether through rapid

progress or earlier beginning, allowed for more extensive coverage of materiel

than could occur under a normal pace. And it appeared that pupils exposed

to more, and more varied knowledge, learned more and retained more. The

accelerated students not only achieved a creditable degree of mastery over

what would generally be taught in a normally paced sequence, but also had

the advantage of being exposed to additional, more advanced subject matter.

As a result of mastering a wider array of concepts and processes they

apparently had a greater repertoire from which to draw in attacking

relatively unfamiliar mathematical material. For instance, the UICSM-7

classes, which were accelerated an extra year over the UICSM-8 classes,

covered plane geometry as well as algebra in the time that the UICSM-8

classes covered only algebra. Although the UICSM-7 program did not do as

well as UICSM-8 on general mathematical competence as measured by the

Developed Mathematical Abilities Test, they made the best showing on the

various sub-tests of the Mathematics Achievement Test. On almost all

measures, the accelerated SMSG program surpassed the performance of the

normal-paced SMSG program. Only on the sub -test derived from the SMSG,

Normal content did the normal paced pupils surpass the accelerants. In the

standard programs, the Standard Accelerated pupils almost invariably scored
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higher than those in the Standard Enriched program.

Thus, in each case, acceleration gave bright pupils an advantage

over those who followed a slower pace, even though the normal-paced programs

were enriched by the addition of special units or by more intensive study of

selected portions of the course of study.

The very fact that this sample of able juDior high school students--

seventh, eighth and ninth graders--performed as well as they did on the

Develo end Mathenstical Abilities Test which consisted of items drawn from

the Scholastic Aptitude Test pool, intended for eleventh and twelfth grade,

students, has important implications for program planning. Some students

in almost all programs ach..eved perfect or near perfect scores and, in moat

classes, students solved, on the average, about TO of the problems
.

correctly. This fact supports findings from other studies (e.g., those of

Project TALENT) which discovered that bright youngsters at lower grade

levels achieve as well or better than less bright or "less taught" students

at higher grade levels. Such data reinforce the belief that able youngsters

can be taught more and more advanced content at earlier eges than curriculum

developers often consider possible or desirable.

This study further helps to allay some of the fears of those who contend

that an accelerated pace will lead to superficiality and that pupils will

lack the depth of understanding which would result from "horizontal

enrichment." At least in the study of mathematics, it appears that a pace

which enables bright students to deal with more advanced content earlier

does not preclude adequate mastery of basic concepts and processes needed

to proceed to the more advanced work.

................sw.....mitraEffectsoftheCLFamsro-- The advantage of the contemporary

over the standard programs maybe attributed, in part, to the methodology of
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the former, which placed more responsibility upon the pupils to "discover"

solutions and arrive at generalizations. In part, the advantage may also

have resulted from the greater emphasis on abstract manipulations and

structural aspects of the material which may have provided the students with

greater flexibility in dealing with relatively abstract quantitative rela-

tionships than was achieved by the more content bound and applied nature of

the standard programs. These advantages were not only marked on the

relatively abstract problems of the Developed Mathematical Abilities NIA,

they also enhanced the students' ability to handle the applied problems in

the sub -tests derived from the standard content.

Thus, the combination of covering more and more advanced content, ova

the one hand, and learning through a methodology which stressed "discovery"

and content which dealt with abstract principles and structural aspects,

on the other, provided students with a large repertoire from which to

draw as well as a flexibility of approach through which to utilize their

knowledge in the solution of unfamiliar problems.

It is especially interesting to speculate on the causes of the

consistently poor performance of the Standard Enriched program. While the

emphasis in the normal sequence was on problems which have "social utility"

and on the use of text-book models or pre-taught algorithms in the solution

of problems, these pupils were, nevertheless exposed to some "enrichment"

unite derived from the concepts and content of contemporary mathematics,

similar to those found in the SMSG, and U1CS4 programs. In addition, the

special units dealt with content generally reserved for later grades and

were, thus, accelerated in nature.

Why, then, did the Standard Enriched pupils fail to apply these

learnings to the test questions, their "own" as well as those based on the
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contemporary programs?

The explanation probably lies, in large measure, in the discontinuity

between the enrichment material and the standard course of study. Although

the Standard Enriched pupils were exposed to a variety of "new" and

relatively advanced concepts, these never became an integral part of their

work and neither grew out of what preceeded nor led on to the next phase

of a sequential, ordered program. Thus, the enrichment units remained

encapsulated, independent of the main instructional sequence.

To the extent that the approach followed by the Standard Enriched

program fairly exemplifies the concept of enrichment "by addition" the

results of this study cast serious doubts on the effectiveness of such an

approach.

School and Teacher Factors

However, factors other than the nature of the content and methodology

ney have influenced the differential performance of pupils in the several

programs. Although differences in initial pupil ability and attitudes toward

mathematics were largely controlled through regression, there was no way of

controlling for differences in structure and climate of the participating

schools or for the degree to which various school related factors affected

performance. Each school and, in most instances, each school district

was engaged in only one of the six programs. It was, therefore, not

possible to determine the extent to which such factors as size and nature

of the community (schools were located in large urban, small city, suburban

and even semi-rural areas), differences in school organization (some were

three year junior high schools, some were six year secondary schools,

still others were two year junior highs and pupils moved to regional senior

260



high schools for the ninth grade ) and variations in local interest and

support for the study, as well as the degree of teacher involvement and the

adequacy and intensity of supervision affected the relative success of each

of the programs. Although all participating teachers had relatively equal

exposure to the in-service training provided by the project, the amount of

help and support which they may have received in their ain schools could

have varied considerably.

Teacher factora such as amount of mathematical preparation, degrees

earned and experience in teaching math were found to bear a significant

relationship to pupil success at the end of seventh grade, In aggregate,

such factors accounted for about 20% of the variance in pupil achievement.

Thus, some of the differences attributed to programs may have resulted from

differences in teacher preparation and teaching ability in the various

school districts.

However, at the end of ninth grade, teacher lectors appeared to be

exerting less influence on pupil achievement than in the earlier grades.

When initial pupil differences were controlled, most of the observed class

differences within programs were no longer significant. It may be that

ninth grade teachers tend to be more homogeneous with respect to subject

matter preparation and competence than is true of teachers in the first

two junior high school grades.

Attitudes and Self4Epraisal--W1 the students who showed the greatest

gains in achievement did not also show more positive attitudes toward

mathematics is a question which cannot be answered from the data. The two

UICSM programs scored lowest on the attitude measures in both grade seven

and in grade nine; the standard programs soared relatively high at both

points. In fact, the sample as a whole exhibited relatively little change
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in attitudes over the three-year period so that the differences which were

observed at the beginning of the seventh grade among the various pogroms

were pretty much tose observed at the end of ninth grade. Neither the

nature of the mathematics programs nor the achievement level of the pupils

in any pamogrim seemed to affect attitude change either in terms of self

appraisal of abilities or the assessment of the nature and importance of

mathematics or their interest in its career possibilities. The expectation

that success in mathematics would enhance pupil attitudes towari the field

in general, and their engagement in it, in particular, was not realized.

While pupils genertUy knew that they were involved in a study some kind,

they received no special feed-back regarding their achievement otlAir than

their scores on the Teacher.Sade Test which was, in some cases, used by the

teachers as a final examination. The ETS-I and ETS-II scores were not

made available to teachers(and were thus unavailable to students) until the

following fall, since they were machine scored over the simmer. Perhaps

more frequent and specific feed-back on achievement might have increased

the relationship between expressed attitudes and achievement. A follow-up

of these youngsters would help ascertain whether some programs had motivated

greater student involvement with mathematics than others,, determining how

many students in each program take elective meth In high school, how =my

go on to do more advanced mathematics or mathematics-related work in college,

or, how many select careers which require extensive mathematical knowledge.

Cross........m....._..ContentCriaans. The classic "methods studies", characteristic..L
of such of educational research, generally compared the relative effective-

ness of two or more ways of teaching a cc moon body of knowledge or a

specific set of skills. In such studies the criterion measures could be

based on the common content and differences in achievement could be, roughly,
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attributed to differences in method. This study confronted quite a

different problem: what kinds of measures could be devised to assess the

relative effectiveness of several courses of study which differed in con-

tent as well es in pace and in method. To answer this question required

a definition of "effectiveness" not in terms of the mastery of a specific

body of content btt rather in terms of some basic abilities which cut

across content and could, presumably be developed through various content

combinations. Two criteria were set fOr this study: 1) The general ability

to handle quantitative relationships which do not depend upon the knowledge

of specific mathematical content beyond simple algebra; 2) the ability to

apply concepts and processes learned in the context of one body of

content to the solution of problems derived from a different body of

content.

The two tests developed by the Educational Testing Service for this

study were intended to measure the two criterion abilities. The Developed

Mathematical Abilities Test (ETS-I) included items which were minimally

bound by content derived from specific courses of study. Par each year,

the test items selected required little specific knowledge beyond what is

commonly taught at that grade level. In the seventh grade ETS-I test,

for example, where letter symbols or geometric figures were user, the

processes by which they were to be manipulated depen&d on little more than

general arithmetic competence. One need not have studied either algebra

or plane geometry to have been able to solve the problem. In the ninth

grade, some simple algebraic problems were included, negative and positive

numbers were involved as well as simple linear graphing. In general, the

ETS-I forms were minimally related to any specific content or vocabulary;

nor did one have to have studied material beyond grade level to acquire the
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necessary competence for solving the problems.

The Mathematics Achievement Test (ETS -It) addressed itself to the

measurement of the ability to apply concepts and processes to relatively

unfamiliar content. To accomplish this purpose, the test was composed of

a number of sub -tests equal to the number of programs involved. Por each

sub-test, a series of items was drawn to represent each of the prograMs and

all the pupils were asked to tackle all the problems - their "own" as well

as those derived from "other" programs. To arrive at the six to eight items

for each sub -test, the total course of study of a given program was reviewed

each year and those mathematical ideas and processes which were considered

most basie or occurred most frequently were included. Where a program used

a specific vocabulary, probably unfamiliar to pupils ln other programs,

"translations" were made or standard English forms substituted.

Had each of the courses of study been completely unique, without any

overlap of content, the sub -teste could have provided valid information

on pupils' ability to aptly knowledge to really unfamiliar material.

However, this was not the case in this study. For example, the enrichment

units of the Standard Enriched program dealt with "contemporary" concepts

which differed little from those taught in the sequential SK3G or UICSM

programs. Or, the UICSM Plane Geometry (Book. VI) generally covers mach of

the same material as a standard Plane Geometry course. Thus, the degree of

unfamiliarity of the content varied from sub-test to sub-test and from year

to year for pupils in the several programs. The degree of variation can be

seen from the varying magnitudes of the sub-test intercorrelations over the

three years.

In general, however, the sub -tests were relatively independent at each

grade level and none of the correlations explained more than 25% (per cent)
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of the variance. Furthermore, some highly consistent patterns emerged,

suggesting that, to the degree to which sub -tests represented unfamiliar

content, pupils in the contemporary accelerated programs were consistently

more successful in dealing with such content than were pupils in the other

programs.

It might appear that the superior performance of the contemporixy

program students on the cross-progyam tests was a function of the greater

number of items derived from contemporary content (There were four contem-

porary and only two standard programs). However, the intercorrelational

matrices indicate no higher correlations among the contemporary sub-tests

than between some of the contemporary and standard sub-tests. In fact, the

highest correlation in the ninth grade ETS-II sub -test matrix was between

the two "geometry" sub -tests-- one of which was contemporary (UICSM-7) and

the other standard (Standard Accelerated).

The concepts underlying the two measures used in this study seem

promising for cross-content comparisons in other subject fields provided

that agreement can be reached on the common objectives of the varied courses

and that the application of concepts and processes to new or unfamiliar

content is considered a first order outcome of the learning process.

However, if such outcomes are to be assessed with confidence, the

instruments need to be carefully pre-tested and modified to achieve a high

degree of reliability. The instruments used in this study were developed

for experimental, purposes and time and resources were insufficient to refine

them to a level which would be necessary for educational assessment. The

reliabilities of both, ETS tests were relatively low, for achievement measures.

Despite original pre.testing of the materials, some of the items remained

too difficult, others, too easy. Since test-re4est procedures could be
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followed, it vas not possible to assess the reliabilities of the various

sub-tests.

Problems of LonEitudinal Field Research

This study provides a good example of the problems which confront the

researcher in conducting field research, especial'''. of a longitudinal

nature. The major problem for the researcher is the maintenance of a

sufficient sample in each treatment over a period of time. Schools, even

when they are interested in the research and closely identified with the

project, still must give first priority to the normal problems of everyday

living-- they are beset by the changing complex of community pressures, by

demandd for participating in or abandoning "new" curricula, by bond issues

passed or rejected, by pupil and staff mobility, and by a host of other

factors which directly or indirectly influeL'e participation in a long-term

research study* Even with the best of intentions, some schools which

initially participated, found that they were unable to stay in the study,

despite their initial commitments. When practical preIems cause a school

to withdraw or modify its commitments, there is, of course, little that the

researcher can do. If longitudinal studies of class performance are to

result in significant findings which can be of value to schools, the initial

samples must be far in excess of what will be required at the end. In this

study, about 401; of the initial population was lost by th6 end of grade nine.

About 10 of this loss was due to normal pupil mobility which tended to be

relatively comparable across the various programs. But the greatest loss

occurred at the end of grade eight when some 12 classes were withdrawn from

the study, depleting some of the programs to'such an extent that they no

longer included the five classes set as a minimum.
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Finally, there is the problem of doing a "timely" study in a period

when there is great change underway in a particular curriNulun area. School

systems most likely to participate in a study of this kind in the first

place would normally tend to be in the forefront of innovation. Such

districts are also likely to be under considerable community pressure to

move toward newer programs and procedures. The consequence is that some

districts are not willing to wait for findings from longitudinal studies.

If a neighboring community has initiated a modern mathematics program, it

is difficult for a school district to delay such innovation until the

findings of a longitudinal study are all in. The general tendency is to

respond to pressures for innovation and justify such action on bases other

than valid research findings.

In a sense, this demonstration- research project was outdated when it

began. The pressures for new mathematics curricula had begun to build in

the mid-1950's so that there was little doubt that schools would move in

the direction of contemporary programs by the early 1960's. In a way, it

is fortunate that the findings from this study support contemporary

mathematics curricula, accelerated for bright pupils. In the climate of

the times, it is questionable whether findings to the contrary would have

much effect on stemming the tide of change underway in school mathematics

programs.
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